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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this Draft Final Feasibility Study (FS) Report is to identify, screen and

evaluate remedial alternatives for the protection of human health and the environment from

unacceptable risks associated with the environmental contamination present at the Li Tungsten

Superfund Site (hereinafter referred to as the Li Tungsten site) in Glen Cove, New York. In

addition, the Draft Final FS Report also address remedial alternatives for the protection of human

health and the environment from unacceptable risks associated with the radiological

contamination at the Captain's Cove portion of the Li Tungsten Superfund Site (hereinafter

referred to as the Captain's Cove site). The FS was performed by Malcolm Pimie, Inc. (Malcolm

Pimie) in accordance with USEPA RI/FS guidance (USEPA, 1988a), the RI/FS Work Plan for

the Li Tungsten site (Malcolm Pimie, 1993) and the Focussed Feasibility Study (FFS) Work Plan

for the Captain's Cove site (Malcolm Pirnie, 1997), on behalf of the United States Environmental

Protection Agency (USEPA) - Region II, under the Alternative Remedial Contracting Strategy

(ARCS) Contract Number 68-W9-0051, Work Assignment Number 025-2L4L and the RAC II

Program, Contract Number 68-W-98-214, Work Assignment Number 028-RICO-024L. The

Draft Final RI Report for the Li Tungsten site (Malcolm Pimie, 1998a) was submitted to the

USEPA in May 1998; results of the investigation conducted at the Captain's Cove site are

presented in Appendix A of this Draft Final FS Report.

1.2 BACKGROUND INFORMATION

1.2.1 Li Tungsten Site

1.2.1.1 Description

The Li Tungsten site is located at 63 Herb Hill Road in the City of Glen Cove, Nassau

County, Long Island, New York. A regional map and a site location map are provided in Figures

1-1 and 1-2, respectively. The geographic coordinates are latitude 40° 51' 36" North and
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longitude 73° 38' 25" West. The Captain's Cove site is located 0.5 miles to the west of the Li

Tungsten site and is depicted on Figure 1-2.

The Li Tungsten site is approximately 26 acres in size and consists of four parcels

designated for the purposes of the RI/S as A, B, C and C. Parcel A is approximately seven acres

and served as the main operations center when the Li Tungsten site was active. Historically,

Parcel A contained the majority of the buildings and structures (mostly aboveground tanks).

Until 1995, Parcel A contained numerous drums and crates of processed tungsten ore residues.

In 1995-1996, ore residues formerly located at Parcel A were temporarily relocated to the

Dickson Warehouse (Parcel C) during interim remedial actions (IRAs). Between October 1996

and October 1998, the USEPA Removal Branch conducted a removal action, primarily on

Parcels A and C, to empty and remove all tanks. During the course of this removal action, it

became necessary to demolish the Dice Complex and the East Building on Parcel A to access

the tanks that were inside the two buildings. The only portions of these two buildings that

remain are the concrete floor slabs.

Parcel B is approximately six acres, and is located north of Parcel A. Parcel B is

undeveloped but contains a small pond, an intermittent stream and a small wetland. Two

separate areas on Parcel B , south of the pond and directly opposite the Benbow Building were

used as parking areas when the Li Tungsten site was active. The northernmost area of Parcel B

was used as an employee picnic area (Personal communication, 1996). The area between the two

parking areas was used for disposal of ore residues. This disposal area has been referred to in

previous reports (Hart, 1990; NUS, 1991,1990,1989) as a "landfill." Observations of partially

buried drums and mounds of ore residue made during the field investigation and interviews with

a former employee have confirmed that disposal activities took place in this portion of Parcel B.

Parcel C is the largest of the three parcels, approximately 10 acres and contains two

buildings (the Dickson Warehouse and the Benbow Building). A 500,000 gallon aboveground

fuel oil tank and two additional aboveground storage tanks (one hydrogen tank that was

reportedly never placed into service and a propane tank) were removed during the recently

completed USEPA removal action. In addition, three surface impoundments (one lined

impoundment called Mud Pond and two unlined structures called "Mud Holes") were present

on Parcel C. The ground surface in the vicinity of Mud Pond and the two Mud Holes has been

G:\3020005\FSREPT\SECT1.WPD 1-2 . - -



regraded during the removal action to the point of removing most physical traces of these

features.

The present owners of the Li Tungsten site, the Glen Cove Development Corporation

(GCDC), acquired approximately four acres of undeveloped property adjacent to Parcel C

sometime after 1984. This area has been designated Parcel C'. It is bounded in part by Dickson

Lane and Parcel C on the east, two adjoining properties, including the Mattiace Petrochemical

National Priorities List (NPL) site (hereinafter referred to as the Mattiace site) on the south,

Garvies Point Preserve on the west, and a housing .complex and another private property on the

north. Parcel C' was not part of the Li Tungsten site during active operations. A Li Tungsten

site plan, showing the boundaries of each parcel, is presented in Figure 1-3. Also shown on

Figure 1-3 are several other hazardous waste sites including the Mattiace site, the Konica

Imaging, USA, Inc., property (formerly known as both the Powers Chemco and the Columbia

Ribbon and Carbon Company) and the Crown Dykman site.

1.2.1.2 History

The Li Tungsten site has a complex history of name and ownership changes. Beginning

in 1988 and continuing through the present, the site was the subject of several environmental site

assessments, investigations and removal actions. Specific details are discussed in the paragraphs

below. The chronological history of ownership, operations, previous investigations, interim

remedial actions and removal actions is summarized in Table 1-1.

Early in the 1940's the National Reconditioning Company (NRC) was formed by Kuo

Ching (K. C.) Li. NRC was operated and managed by the Wah Chang Trading Corporation, a

company which K.C. Li had formed in New York in 1916. In addition to being the chairman and

chief engineer of Wah Chang Trading Corporation, K. C. Li was also a distinguished mining

engineer, who was credited with the discovery of tungsten in China, and as being the first to

import tungsten into the United States. The initial purpose of NRC was to act as Wah Chang

Trading Corporation's "operating affiliate" in purifying through smelting, refining, or other

treatment off-grade tungsten ores under tolling arrangements with the U.S. Government to

support the nation's defense needs. Following World War II, ores were processed at the Li

Tungsten site through tolling agreements with both U.S. government entities and private

companies (see below for more on tolling agreements).

G:\3020005\FSREPT\SECT1.WPD 1-3
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TABLE 1-1
CHRONOLOGY OF SITE HISTORY AND INVESTIGATIONS,
INTERNAL REMEDIAL ACTIONS AND REMOVAL ACTIONS

Li Tungsten Site
Glen Cove, New York

DATE EVENT

1940 National Reconditioning Corporation formed by K. C. Li,
sharing common ownership and management with Wah Chang
Trading Corporation, to act as Wah Chang's "operating affiliate"
in purifying through smelting, refining, or other treatment, off-
grade tungsten ores under tolling agreements with the U.S.
Government (throughout lifetime of operations at Site, ores
processed primarily through tolling ageeements with U.S.
Government entities and/or private sector companies).

1942 Facility becomes operational in October 1942 on land acquired
by the Defense Plant Corporation (a World War II-era agency of
the U.S. Government) from Wah Chang Trading Corporation in
August 1942. Operation initially consists of processing raw ore
and scrap tungsten concentrates to produce ammonium p-
aratungstate (APT) and subsequently formulating APT to metal
tungsten powder and tungsten carbide powder. Other specialty
products including tungsten carbide powder plus cobalt and other
material for plasma spraying; tungsten titanium carbide powder;
tantalum carbide powder; tungsten spray powder; crystalline
tungsten powder; and molybdenum spray powder are also
produced over the lifetime of the Site facility.

1945 Facility's capacity expanded through the efforts of the Defene
Plant Corporation to provide for processing of antimony
(sulphide) ore concentrates into pure antimony metal.

1948 National Reconditioning Corporation changes its name to Wah
Chang Smelting and Refining Corporation (WCSRC).

1948 - 1964 Site operated by WCSRC.

1964 WCSRC leases Site equipment/real property to the Wah Chang
Corporation (WCC) (formerly Wah Chang Trading Corporation),
which continued to operate the facility.

April 1967 - 1972 Teledyne, Inc., acquires the stock of WCC and WCC eventually
merges into Teledyne. Operations at the Site continued by
Teledyne (through lease arrangement with WCSRC) under the
name of Teledyne Wah Chang Glen Cove Tungsten Chemicals
& Reduction Plant until termination of lease with WCSRC.

1972 WCSRC forms a wholly-owned subsidiary (Li Tungsten
Corporation) which continues to operate the Site facility after
lease of Site to Teledyne is terminated.
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TABLE 1-1 (continued)
CHRONOLOGY OF EVENTS AND SITE INVESTIGATIONS

Li Tungsten Site
Glen Cove, New York

DATE

1984

June 1985

May 1988

March 29, 1989

EVENT

Site property acquired by Glen Cove Development Company
(GCDC), which in turn leases the Site back to Li Tungsten
Corporation.

Li Tungsten Corporation files for Chapter 11 bankruptcy.
Manufacturing operations at the facility cease.

RTF Environmental Associates, Inc., (Westbury, NY) completes
Site Investigation Report for Campon Reality Corporation (RTF,
1988). Site investigation undertaken to evaluate environmental
conditions prior to residential development. Geraghty and Miller
was subcontracted to perform the hydrogeology investigation.

New York State Department of Environmental Conservation
(NYSDEC) performs site inspection.

April 14-16, 1989 •

July 21, 1989

September 18, 1989

April 4, 1990

September 28, 1990

USEPA assumes lead enforcement role on response actions at the
site. USEPA FIT2 contractor (NUS) initiates Preliminary
Assessment.

Administrative Order On Consent (AGO) issued by USEPA to
Glen Cove Development Corporation which specified nine (9)
interim remedial actions.

USEPA FIT2 contractor (NUS) issues Preliminary Assessment
Report (NUS, 1989).

Interim remedial actions completed and final report submitted
(HART, 1990).

USEPA FIT2 contractor (NUS) issues Site Inspection Report
(NUS, 1990).

July 1991 Li Tungsten site proposed for inclusion on the National Priorities
List (NPL).

February 12, 1992 Special Notice letters were sent by USEPA to five PRPs
(Teledyne, Inc.; Li Tungsten Inc.; the Glen Cove

Development Corporation; and Mr. John Li (son of Mr. K. C.
Li). These letters gave the PRPs until April 14, 1992 to submit
a good faith proposal to finance or undertake an RI/FS. A good
faith proposal was received, but subsequent negotiations have not
resulted in a settlement.

G:\3020005\FSREPT\TABL1-1.WPD
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TABLE 1-1 (continued)
CHRONOLOGY OF EVENTS AND SITE INVESTIGATIONS

Li Tungsten Site
Glen Cove, New York

DATE

August 26, 1992

August 1995-April 1996

January 4, 1996

April 1996

October 1996- present

June 1997

EVENT

Malcolm Pimie receives work assignment to prepare RI/FS Work
Plan.

Malcolm Pirnie completes the second set of interim remedial
actions (Phase I and Phase II).

NaOH tank leaks.

USEPA RAB reponds to acid tank leak.

USEPA RAB conducts removal actions.

Malcolm Pimie submits Draft Work Plan for Focussed
Feasibility Study at the Captain's Cove Site.

G:\3020005\FSREPT\TABL1-1.WPD
400273



The Li Tungsten facility, which became substantially operational in October 1942, was

primarily built on land acquired by the Defense Plant Corporation (a World Was II-era agency

of the U.S. Government) from Wah Chang Trading Corporation in August 1942. The facility's

operation initially consisted of processing of tungsten ore and scrap tungsten to produce

ammonium paratungstate (APT) and the formulating of APT into metal tungsten powder and

tungsten carbide powder. Other specialty products that were produced included: tungsten carbide

powder for plasma spraying; tungsten titanium carbide powder; tantalum carbide powder;

tungsten spray powder; crystalline tungsten powder; and molybdenum spray powder. Beginning

in 1945, the facility's capacity was expanded through the direct efforts of the Defense Plant

Corporation to provide for processing of antimony (sulfide) ore concentrates into pure antimony

metal.

Based on available information, a variety of extraction processes (or treatments) were

used to separate the various accessory metals (or other impurities) from the tungsten or antimony

depending upon the specific type of ore or concentrate. The smelting or refining was generally

conducted in relatively small batches, to permit any individual or combination of extraction

treatments. Typical treatments in the smelting process included physical, chemical and

mechanical processes such as: sizing and crushing; gravity, magnetic and electrostatic separation;

roasting; leaching; flotation; and fusion.

Numerous aboveground wooden, steel, or fiberglass tanks were used in performing some

of these treatments and to store reactants (e.g., hydrochloric acid, ammonia, sodium hydroxide)

and/or intermediate compounds (e.g., APT). As the ore concentrates moved through its various

processing stages, radioactive isotopes of thorium, uranium and radium, naturally-occurring in

the ore, became more concentrated in the residue or slag. Accessory metals which constitute the

impurities that were removed during the extraction process included: antimony, arsenic, barium,

bismuth, copper, cobalt, chromium, lead, manganese, mercury, molybdenum, nickel, thorium,

uranium, vanadium and zinc.

In 1948 the National Reconditioning Company changed its name to Wah Chang Smelting

and Refining Corporation (WCSRC), and in 1949, its affiliate Wah Chang Trading Corporation

changed its name to Wah Chang Corporation (WCC). WCSRC continued to operate the site

until 1964 when it fully leased the Site equipment and real property to WCC. WCC may have

leased equipment and real property from WCSRC for purposes of operating at the facility as

G:\3020005\FSREPT\SECT1.WPD 1-4
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early as 1951. In 1967, WCC was acquired by and made a wholly-owned subsidiary of Teledyne,

Inc., and in 1969 WCC was merged into Teledyne. From 1969 to December 1971 when

Teledyne terminated its lease with WCSRC for the Li Tungsten site, the site was operated by

Teledyne as the Teledyne Wah Chang Glen Cove Tungsten Chemicals & Reduction Plant.

In 1972, after termination of its lease with Teledyne, WCSRC formed a wholly-owned

subsidiary, Li Tungsten Corporation, which continued to operate the facility. In 1984, the Li

Tungsten property was acquired by the Glen Cove Development Company (GCDC). GCDC

continued to lease the site to Li Tungsten Corporation until 1985 when Li Tungsten Corporation

ceased operations at the site and filed for bankruptcy. There are indications that Li Tungsten

Corporation may have reconstituted itself as Buffalo Tungsten, Inc., in Depew, New York in

1986. In addition to sharing common ownership and management with WCSRC, Buffalo

Tungsten (a subsidiary of Cleveland Tungsten, Inc. from 1987 to 1997) purchased and removed

from the site facility in 1987 certain equipment and inventory needed for the processing of

tungsten ore.

Under a typical tolling agreement, throughout the treatment process carried out at the Li

/A Tungsten facility, the supplier of the tungsten or antimony ore retained ownership of the ore,

including its refined concentrates and residual waste. Through such an arrangement, the supplier

of ore would receive the refined tungsten or antimony product and the Li Tungsten facility

operators would dispose of the waste constituents on behalf of the supplier. In addition to

tungsten and antimony ore that they may have themselves owned, NRC/WCSRC/Li Tungsten

Corporation or Wah Chang Trading Corporation/WCC processed tungsten or antimony ore

through tolling agreements with a number of U.S. Government and non-U.S. Government

entities, including among potentially others: Metals Reserve Company of the Defense Plant

Corporation (later Office of Metals Reserve of the Reconstruction Finance Corporation, General

Services Administration); Department of Defense; W.R. Grace & Company; Kennametal, Inc.;

China National Metals and Minerals Import and Export Corporation (Minmetals); Chi Mei

Corporation (Chi Mei Metals Corporation); American National Carbide; and H.R. Taylor

Company, Inc.

Specific information regarding waste volumes generated or waste disposal practices at

the Li Tungsten site is still being developed by the USEPA, particularly with regard to tolling

arrangements. It is known, however, that some waste from the site, including radioactive waste,
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was taken to a nearby dump that later began to be developed as the Captain's Cove

Condominium project (Hart, 1989). Drummed waste was reported to have been buried on-site

in a portion of Parcel B (NUS, 1989,1990). Numerous partially buried drums are visible at the

ground surface on Parcel B. Liquid wastes are believed to have been disposed of through

numerous subsurface drainage pipes that have been noted in the bulkhead and empty directly into

Glen Cove Creek. SPDES permits allowed for up to as many as 250,000 gallons per day of

discharge to Glen Cove Creek. The Mud Pond and the two Mud Holes were also reportedly used

to dispose of liquid wastes.

On April 14,1989 the USEPA received a request from the NYSDEC to use its Superfund

authority to respond to threats posed by hazardous materials at the Li Tungsten site. USEPA's

preliminary assessment and site inspection (NUS, 1989; 1990), revealed a large quantity of ore

residues that were the source of low-level beta-gamma radiation. In addition, large quantities

of laboratory reagents, various hazardous materials in drums and tanks, asbestos, transformers,

and cylinders containing compressed liquids and gases were found in several buildings. Air

monitoring showed no dangerous levels of organic compounds either on-site or off-site. As a

result of the conditions identified at the Li Tungsten site, the USEPA issued an Administrative

Order on Consent (AOC) to GCDC in July 1989 to address some of the most serious chemical

and radiological hazards and to stabilize all potential threats to the public and the environment.

The results of Preliminary Assessment (PA) and Site Inspection (SI), conducted by the

USEPA (NUS, 1989; 1990), indicated continued possible human health and environmental

threats from the radioactive and chemical sources and potential soil, groundwater, and Glen Cove

Creek sediment contamination with organic and inorganic hazardous substances.

In July 1991, USEPA proposed that Li Tungsten be included on the NPL after the site

scored a numerical value of 50 in the hazard ranking score (HRS) (NUS, 1991). A score of 50

is above the threshold value of 28.5 needed for eligibility for NPL listing.

Subsequent investigations of the Glen Cove Creek (surface water and sediment sampling)

near the Mattiace, Li Tungsten and Captain's Cove sites have been conducted by the USEPA and

U.S. Army Corps of Engineers (USACOE) between 1996 and 1998, to evaluate the water quality

and sediment in the vicinity of the sites. In addition, the USEPA Removal Branch conducted a

soil sampling event at various locations at Li Tungsten and Captain's Cove sites in March, 1999.

The results of the investigations are included in Appendix B.
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1.2.1.3 Nature and Extent of Contamination

Surface and Subsurface Soils

Volatile organic compounds (VOCs) detected during the RI at the Li Tungsten site were

limited to a few soil samples at low concentrations (less than 5 ug/Kg) and at shallow depths

(less than 4 feet). VOCs were detected in three main areas; the northern portion of Parcel A; the

southern portion of Parcel B; and the southern portion of Parcel C in the vicinity of the former

aboveground fuel oil tank and Mud Pond. VOCs which exceeded their respective New York

State Department of Environmental Conservation (NYSDEC) Technical and Administration

Guidance Memorandum (TAGM) guidance values included: acetone, 2-butanone, methylene

chloride, benzene, toluene, trichloroethene (TCE) and tetrachloroethene (PCE).

Thirteen semi-volatile organic compounds (SVOCs) were detected in the surface and

subsurface soils at concentrations that exceeded either the TAGM or USEPA Soil Screening

Level (SSL) guidance values (USEPA, 1996a; 1996b). The 13 SVOC compounds included:

benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,

indeno(l,2,3-cd)pyrene, pentachlorophenol, fluoranthene, phenanthrene, pyrene,

dibenz(a,h)anthracene, N-nitrosodiphenylamine and carbozole. Areas where these compounds

were detected included Parcel A, the middle portion of Parcel B and the upper and lower portions

of Parcel C. No SVOCs were detected in four soil background samples (MP-1 ID, MP-5B, SB-

13andTP-6).

. Pesticides/PCBs which exceeded either the TAGM guidance or the USEPA SSL values

included total PCBs (the summation of Aroclor-1242, 1248, 1254, and 1260), Endrin, and 4-4-

DDT. Total PCBs exceeded the TAGM guidance value (1,000 ug/Kg) in three of four samples

near a mound of ore residue in the central portion of Parcel B. Endrin was detected in three

samples on Parcel B including one source area soil boring sample and two test pit samples. 4,4'-

DDT was also detected in one test pit sample on Parcel B, below the TAGM guidance value of

1,050 ug/Kg.

Inorganics were widely detected in the soils and included: antimony, arsenic, barium,

copper, cobalt, chromium, lead, manganese, mercury, nickel, thorium, uranium, vanadium and

zinc. Laboratory analysis of three ore residue samples (collected from the materials temporarily

being stored in the Dickson Warehouse) confirmed that high concentrations of accessory metals

are present in the ore residues. In general, many of the individual inorganic constituents had
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vertical and horizontal distribution patterns that were similar to one another. For example,

arsenic, detected in 85 soil samples (exceeding the site background and TAGM guidance value

in 69 and 67 samples, respectively) was detected at high concentrations in the middle and lower

portions of Parcel B, the upper portion of Parcel C and the lower portion of Parcel C.

Antimony, chromium and manganese also showed horizontal and vertical distribution patterns

similar to arsenic.

Radionuclides (238U,226Ra, 228Ra,230Th, and232Th) detected in surface and subsurface soils

were compared to the average site-specific background concentrations. Average site-specific

background concentrations were calculated from both on-site and off-site sampling locations.

The average site-specific background concentration for each radionuclide was as follows: 238U

(0.7 pCi/g),226Ra (1.0 pCi/g), 228Ra (1.1 pCi/g),230Th (0.7 pCi/g) and 232Th (0.8 pCi/g).

Concentrations of 238U in the surface soils (0-4 feet) 1.5 times greater than site-specific

background were detected in five main areas: outside the fence along Herb Hill Road in the

northeast comer of Parcel A, the middle portion of Parcel B, the upper portion of Parcel C, the

vegetated area north of the Dickson Warehouse on Parcel C and the lower portion of Parcel C.

At depths greater than four feet, the concentration of 238U generally decreased.

The distribution of 232Th closely matched 238 U in the five areas discussed above.

Thorium-232 was also detected on Parcels A and B, including two surface soil samples collected

along Herb Hill Road, three storm sewer soil boring samples in the eastern portion of Parcel A

and two surface soil samples along the bulkhead on Parcel A. At depths greater than four feet,
232Th was detected in 34 samples at concentrations that ranged from less than background to 5.1

pCi/g (approximately 6 times background) in a source area soil boring sample (SB-28B) in the

upper portion of Parcel C.

The distribution of 226Ra closely matched 238U and 232Th in the areas discussed above.

Two surface soil samples collected along Herb Hill Road in the northeast comer of Parcel A

exceeded 1.5 times site-specific background. Two storm sewer soil boring samples and one

source area soil boring sample in the eastern portion of Parcel A, and two surface soil samples

along the bulkhead on Parcel A also exceeded 1.5 times site-specific background. In the middle

of Parcel B, the concentration of 226Ra exceeded 1.5 times site-specific background (1.5 pCi/g)

in seven radiological soil boring samples, eight source area soil boring samples and three test pit

samples. Several samples collected in the lower portion of Parcel B also exceeded 1.5 times site-
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specific background including one surface soil sample, two source area soil boring samples and

one radiological soil boring sample. The highest concentration of 226Ra (250 pCi/g) was

measured in a surface soil sample located in the upper portion of Parcel C. Two other source

area soil boring samples in the upper portion of Parcel C reflected concentrations of 226Ra that

exceeded 1.5 times site-specific background. Other areas on Parcel C where the concentration

of 226Ra exceeded 1.5 times site-specific background included three radiological borings and one

surface soil sample collected north of the Dickson Warehouse. Four samples collected in the

lower portion of Parcel C exceeded 1.5 times site-specific background including two radiological

soil boring samples, two surface soil samples, and three source area soil boring samples.

Groundwater

Three rounds of groundwater samples were collected between November 1996 and

October 1998. The first two rounds (November 1996 and January 1997) were collected with a

dedicated bailer using the traditional purge and sampling method. The third round (October

1998) was collected using the low stress (low flow) purging and sampling method. The low

stress method is accomplished by setting the intake velocity of the sampling pump to a flow rate

that limits drawdown inside the well casing. This method minimizes disturbance of sediment

in the bottom of the well (thereby producing a sample with low turbidity) and minimizes

aeration, which improves the sample quality for VOC analysis. The low stress purging and

sampling method gamed regulatory acceptance after the Field Sampling Plan (FSP) (Malcolm

Pimie, 1996a) and Quality Assurance Project Plan (QAPjP) (Malcolm Pimie, 1996b) for the Li

Tungsten site were approved. Currently, the low flow purging and sampling method is the

standard for collecting groundwater samples from monitoring wells in USEPA Region II.

Summary tables for the third round of groundwater sampling, which were not available

previously, are presented in Appendix C.

Based on the three rounds of groundwater sampling, the highest concentration of volatile

organic compounds (VOCs) were detected in four wells (MW-8S, MW-8D, MW-10 and GM-10)

adjacent to the Mattiace site. VOCs were also detected in the middle portion of Parcel A/lower

portion of Parcel B (downgradient or cross-gradient to the former Crown Dykman site), the

middle portion of Parcel B, and the area around the former aboveground fuel oil tank on Parcel

C.
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The second round of groundwater sampling yielded results similar to the first round in

terms of specific compounds and concentrations, but with a few notable differences. TCE was

detected in thirteen samples, ranging in concentration from 1 J ng/L (MP-17) to 28,000 (ig/L

(MW-10) and exceeded the NYS Maximum Contaminant Levels (MCLs) 10 NYCRR Part 1 of

(5 ug/L) in ten samples. The distribution of TCE in the second round and the concentrations

detected at each well were virtually identical to the first round with two exceptions. At well

GM-1 on the eastern end of Parcel A, the concentration of TCE increased to 2,200 ug/L from 4.1

J ug/L. TCE was undetected at well M-16D in the second round after being detected at a

concentration of 3 ug/L during the first round. In the 3rd round, the concentration of TCE

increased in downgradient monitoring well MP-2D on Parcel A compared to the first two rounds

and decreased in the upgradient wells. Tetrachloroethene, trichloroethene, 1,2-dichlorethene

(total), and vinyl chloride were all detected at higher concentrations in MP-2D and generally

lower concentrations in upgradient monitoring wells EMW-1, MP-6, GM-1, and MP-21D. This

pattern together with the 21-month time interval between the 2nd and 3rd round of sampling

suggests that the VOC plume on the middle portion of Parcel A/Lower Parcel B has migrated

in a southerly direction.

During the second round, one groundwater sample was collected from an off-site

monitoring well (Konica-1), located on The Place, approximately 400 feet from the northeast

corner of Parcel B, hydraulically upgradient from each of the three parcels. Methylene chloride

and acetone were detected at concentrations of 170 J ug/L and 16 ug/L, respectively in the

Konica-1 well. In the 3rd round of sampling, methylene chloride and acetone were not detected

in the Konica well, however, 1,2-Dichloroethene (total) and 1,1,2,2-Tetrachloroethane were

detected at 26 ug/L and 15 ug/L, respectively.

Several SVOCs were detected in all three rounds of groundwater sampling. There were

no SVOCs detected in the sample collected from the off-site background monitoring well

(Konica-1). The primary SVOCs detected included phenols, polynuclear aromatic hydrocarbons

(PAHs) and phthalates. SVOCs were primarily detected in the wells north of the Mattiace

Petrochemical site (MW-8S, MW-8D and MW-10). Isolated detections of SVOCs were found

in the following locations: in the southwestern corner of Parcel A; in the vicinity of the

aboveground fuel oil tank on Parcel C; and in isolated wells on Parcel A, Parcel B and Parcel C.
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Several pesticides were detected in all three rounds of groundwater sampling. The

pesticides that were detected were limited to wells MW-8D, MW-10, GM-14A and MP-18.

Polychlorinated biphenyls (PCBs) were not detected in any of the samples from either round.

Inorganics (filtered and unfiltered) were detected frequently in all three rounds of

groundwater samples. The vertical and horizontal distribution patterns were similar. The highest

concentrations of any individual inorganic constituent was generally detected in wells near the

former aboveground fuel oil tank, Mud Pond and the two Mud Holes on Parcel C. For example,

arsenic was detected in 10 groundwater samples at concentrations ranging from 4.2 J ug/L (GM-

1) to 14,500 ug/L (GM-14B). The highest concentration of arsenic (14,500 ug/L) was detected

in the southern portion of Parcel C (GM-14B). The detected concentrations rapidly decreased

in a cross-gradient direction extending to the western boundary and in a downgradient direction

to the southern portion of Parcel A. In addition, antimony was detected in seven wells at

concentrations ranging from 5.8 J ug/L (MP-22D) to 4,300 ug/L (GM-14B). Similar to arsenic,

the concentration of antimony was highest in the southern portion of Parcel C (4,300 ug/L in

GM-14B) and gradually decreased in a cross-gradient direction extending to the western

boundary (48.1 J ug/L and 16.6 ug/L in MP-18 and MP-18D, respectively) and in a

downgradient direction to the southern portion of Parcel A (52.8 J ug/L and 6.1 ug/L in MP-22

and GM-2, respectively). During the second round of groundwater sampling, arsenic was again

detected in 10 samples, but not in all the same wells. As in the first round, the concentration was

highest in lower Parcel C and decreased in a cross-gradient direction extending to the western

boundary on Parcel C and in a downgradient direction to the southern portion of Parcel A.

Three rounds of groundwater samples were analyzed for radionuclides (238U, 226Ra, 228Ra,
230Th and 232Th). During the second sampling round, the concentration of 238U exceeded the site-

specific background concentration (2.2 pCi/L) in nine samples, ranging from 2.5 pCi/L (GM-

14A) to 80 pCi/L (GM-14B). Other wells where the concentration of 238U exceeded the site-

specific background concentration included two wells on Parcel A, two wells on the lower

portion of Parcel B and three wells on Parcel C. In the third round, the concentration of 238U

exceeded the site-specific background concentration in one sample from GM-14B (56.8 pCi/L).

The site-specific background concentration of 232Th (0.8 pCi/L) was exceeded in eight

samples. Detected concentrations ranged from 0.98 pCi/L (MP-16D) to 6.8 E pCi/L (GM-14B).

™ Other wells where the concentration of 232Th exceeded the site-specific background
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concentration included three wells on Parcel A, one well on Parcel B and three wells on Parcel

C. The site-specific background concentration of 232Th (0.8 pCi/L) was exceeded in four

samples from the third round and ranged from 1.02 pCi/L(EMW-4) to 1.25 pCi/L (GM-14B).

In the first and second rounds, fifteen samples contained concentrations of 226Ra that

exceeded the site-specific background (1.9 pCi/L) and 11 samples exceeded the NYSDEC

standard (3 pCi/L). The radium standard, which limits the sum of 226Ra and 228Ra to 5 pCi/L, was

exceeded in ten samples. The measured concentrations above the site-specific background

ranged from 2 pCi/L (GM-13) to 11 pCi/L (MP-16D). Other wells where the concentration of
226Ra exceeded the site-specific background concentration included three wells on Parcel A, three

wells on Parcel B, and seven wells on Parcel C. In the third round, the concentration of

radionuclides in all samples were below the site-specific background concentrations and

NYSDEC standards for 226Ra and only one monitoring well sample, GM-10 (6.56 pCi/L),

exceeded the standard for the sum of 226Ra and 228Ra (5 pCi/L). The results of groundwater

samples for the third round are included in Appendix B.

Surface Water

Surface water samples were collected from the ponds and wetland areas on Parcels B and

C. VOCs were not detected in any of the three surface water samples on Parcel C, however,

acetone (13 E ug/L), total 1,2-DCE (15 ug/L) and PCE (6 J ug/L) were detected in the pond on

Parcel B. The wetland associated with the pond on Parcel B (SW-9) contained trace levels of

l,l-DCA(2Jug/L).

SVOCs detected in surface water included bis(2-ethylhexyl)phthalate in (SW-9 (1 J ug/L)

and SW-11 (4 J ug/L) and di-n-butylphthalate in (SW-11 (1 J ug/L).

One PCB compound (Aroclor-1254) was detected in SW-4 (1 E ug/L) and three pesticide

compounds (4,4'-DDE, 4,4'-DDD and 4,4'-DDT) were detected in SW-8. The pesticides were

detected at concentrations of 1.6 ug/L, 9.1 J ug/L and 4.6 J ug/L, respectively.

In general, some inorganics in surface water exceeded the NYSDEC Division of

Technical and Operational Guidance Series (1.1.1) Ambient Water Quality Standards and

Guidance Values. For example, the Mud Pond sample (SW-4) contained aluminum, cobalt,

copper, iron, magnesium, manganese and selenium at concentrations that exceeded the surface
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water standards. The pond on Parcel B (SW-8) contained aluminum, arsenic, cadmium,

chromium, cobalt, copper, iron, lead, manganese, mercury, selenium, silver, thallium, vanadium

and zinc at concentrations that exceeded the surface water standards.

Uranium-238 was detected in each of the five surface water samples at concentrations

ranging from less than 0.23 pCi/L (SW-9) to 4.8 pCi/L (SW-4). The Class A Surface Water

Standard for 226Ra is 3 pCi/L; the Class A Surface Water Standard for the sum of the 226Ra and
228Ra is 5 pCi/L. Radium-226 was detected in five samples at concentrations that ranged from

less than 0.45 pCi/L (SW-10) to 4.5 pCi/L (SW-8). Radium-228 was detected in samples SW-4

and SW-8 at concentrations of less than; 1.0 pCi/L and 2.4 pCi/L, respectively. SW-8 exceeded

both the regulatory standard for 226Ra and the combined standard for 22Ra and 22Ra.

Concentrations of 232Th were detected in four of the five samples, ranging in concentration from

less than 0.23 pCi/L (SW-11) to less than 0.41 pCi/L (SW-4). Thorium-230 was detected in

samples SW-4 and SW-8 at concentrations of 0.64 pCi/L and less than 0.46 pCi/L, respectively.

Sediment

Eight sediment samples were collected adjacent to surface water sample locations on

Parcels A, B and C. Trace levels (below NYSDEC standards) of several VOCs were detected

in five of the eight sediment samples. Principal VOCs detected included 2-butanone and

chlorinated and aromatic hydrocarbons, however, only acetone was detected at a concentration

(240 E ng/Kg) in sample SED-9 that exceeded the appropriate TAGM value (200 ug/Kg).

SVOCs were detected in each of the sediment samples except SED-10. The principal

SVOCs included PAHs and phthalates. Sample SED-5 contained concentrations of

benzo(a)anthracene and chrysene at 224 ug/Kg and 400 ug/Kg, respectively. Sample SED-11

contained 75 J ug/Kg benzo(a)pyrene, exceeding the NYSDEC objective of 61 ug/Kg.

PCBs were detected in three of the eight sediment samples. The PCBs detected were

primarily Aroclor-1254, Aroclor-1260, and to a lesser frequency Aroclor-1248. Total PCB

concentrations of 2,891 ug/Kg and 1,806 ug/Kg were detected in samples SED-2 and SED-9,

respectively above the TAGM value for total PCBs of 1,000 ug/Kg. Pesticides 4,4'-DDD and

4,4'-DDT were detected in sample SED-8 at low levels (below TAGM values).
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Inorganics in sediment detected above the TAGM values in each of the eight sediment

samples were antimony, arsenic, calcium, chromium, cobalt, copper, iron, lead, mercury, nickel,

selenium, silver, sodium and zinc.

The three sediment samples collected from the two Mud Holes (SED-2 and SED-3) and

Mud Pond (SED-4) exceeded the site-specific background for each radionuclide except 228Ra in

SED-2. The concentration of 238U in the three samples ranged from 4.5 (SED-2) to 46 pCi/g

(SED-4), the concentration of 232Th ranged from 2.1 pCi/g (SED-2) to 5.7 pCi/g (SED-4), and

the concentration of 226Ra ranged from 2.2 pCi/g (SED-2) to 5.7 pCi/g (SED-4). The

concentration of each radionuclide in the two samples collected on Parcel B (SED-8 and SED-9)

and one sample on the upper portion of Parcel C (SED-10) were all less than the site-specific

background level. The concentrations of 226Ra (2.2 pCi/g), "°Th (1.3 pCi/g) and 232Th (1 .5 pCi/g)

in SED-1 1 exceeded site-specific background.

Storm Sewer Sediment

Storm sewer sediment samples were collected from bottom sediments which had

accumulated in four storm sewer grates on Parcel A. Trace levels (below NYSDEC standards)

of several VOCs were detected in each of the four storm sewer sediment samples. Principal

VOCs detected included acetone, 1,1,1-Trichloroethane and 2-hexanone, however, none of the

VOCs exceeded the appropriate TAGM value.

SVOCs were detected in each of the four storm sewer sediment samples. The principal

SVOCs included PAHs and phthalates. Each sample contained concentrations of

benzo(b)fluoranthene (150 J ug/Kg to 13,000 ug/Kg), benzo(a)pyrene (42 J ug/Kg to 7,400

ug/Kg) and benzo(g,h,i)perylene (41 J ug/Kg to 3,600 ug/Kg). Sample SED-DP-2 contained

concentrations of phenanthrene, pyrene and chrysene at 240 J ug/Kg, 240 J ug/Kg and 170 J

ug/Kg, respectively. Sample SED-DP-3 contained 4,100 E ug/Kg N-nitrosodiphenylamine and

560 ug/Kg of dimethylphthalate. Sample SED-DP-5 contained 970 ug/Kg of acenaphthyene,

560 ug/Kg of dibenzofuran and 1,100 ug/Kg of fluorene.

PCBs were detected in each of the four storm sewer sediment samples. The PCBs

detected were primarily Aroclor-1254 and to a lesser frequency Aroclor-1260. Total PCB

concentrations in any one sample did not exceed the TAGM value for total PCBs of 1 ,000
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Inorganics in sediment detected above the TAGM values in each of the four storm sewer

sediment samples were antimony, arsenic, calcium, chromium, cobalt, copper, iron, lead,

mercury, nickel, selenium, silver, sodium and zinc.

All four storm sewer sediment samples exceeded the site-specific background for each

radionuclide. The concentration of 238U in the four samples ranged from 1.7 pCi/g (SED-DP-29)

to 29 pCi/g (SED-DP-4); the concentration of 232Th ranged from 1.1 pCi/g (SED-DP-29) to 15

pCi/g (SED-DP-3); and the concentration of 226Ra ranged from 1.9 pCi/g (SED-DP-29) to 6.6

pCi/g (SED-DP-3).

1.2.1.4 Fate and Transport

The fate and transport of contaminants detected including VOCs, SVOCs,

PCBs/pesticides, inorganics and radionuclides may be controlled by transportation and

transformation mechanisms. Transport processes include advection, dispersion, facilitated

transport, volatilization and attenuation in soils. Transformation processes include

biodegradation, biotransformation, bioactivation, oxidation-reduction reactions, precipitation and

complexation. Site-specific geochemical or microbiological studies were not performed,

therefore, conclusive statements regarding biodegradation, biotransformation, bioactivation,

oxidation-reduction reactions, precipitation or complexation can not be made. Patterns of

contamination may be used, however, to conjecture about some of those processes.

Several characteristics of the surface and subsurface soil favor advection, dispersion and

volatilization of contaminants. For example, sand and gravel soils would allow transport of

groundwater and associated contamination. The hydraulic conductivity ranges from about 10'2

cm/s to 10~7 cm/s. The coarse particle distribution may also allow volatilization of contaminants

in the surface soils. Low organic matter content (0.55%) and low clay content would result in

low attenuation of contaminants, as clay particles and organic matter are soil components with

high sorptive capacities.

Groundwater flow is generally in the southeast direction, perpendicular to Glen Cove

Creek. The hydraulic gradient is gentle, in the range of 0.031 to 0.039. The localized hydraulic

gradient in the vicinity of the Mattiace site is steeper (0.075) and in the northeast direction.

Groundwater flow is likely to follow preferential pathways that occur in the porous medium.
A
^ Areas of high hydraulic conductivity are likely to carry the bulk of the flow. The hydraulic
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conductivity is known to vary widely with the average being about 3 * 10"3 cm/s. Other paths

of preferential flow known to exist are the areas adjacent to the storm sewer lines which empty

into Glen Cove Creek. A number of borings in the vicinity of the storm sewers confirm the

preferential transport of contaminants along the sewer lines which may have occurred through

exfiltration.

VOCs in the soils may be subject to several processes (volatilization, transported by

advection, dispersion, facilitated transport or biodegradation) which would result in their

reduction in concentration in soil. Given that there were high concentrations of VOCs in

groundwater in the vicinity of the Mattiace site (MW-10, MW-8D, MW-8S) but not in the soils,

it is likely that the compounds are being transported from the Mattiace site by advection. VOCs

in soils were not detected often at high concentrations except for a few specific cases. It is likely,

therefore, that VOCs in soil are subject to transport and biodegradation. There may also be some

sorption of VOCs to soil, especially non-polar organic compounds.

In another instance where high levels of PCE were detected (EMW-1) there were also

coincident detections of TCE and DCE in lesser concentrations. Given the proximity of EMW-1

to the Crown Dykman site and the use of PCE at that site, this may suggest that natural

dechlorination of the chlorinated compounds is occurring under anaerobic conditions in the water

table aquifer. Further evidence of natural dechlorination is found in samples from Round 2 at

GM-1, MP-2D and MP-21D.

The data regarding the nature and extent of contamination of soil and groundwater by

SVOCs suggest transport and/or biodegradation of the lower molecular weight, lower ring

compounds and attenuation of the higher molecular weight, higher ring compounds on soil

constituents.

Analysis of soil samples resulted in the detection of higher ring PAHs (3-ring:

phenanthrene; 4-ring: pyrene, fluoranthene, benzo[a]anthracene, chrysene; 5-ring:

benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene). These compounds have high

sorption coefficients, low solubility and are more likely to be found sorbed to soil. Among these

compounds, only phenanthrene, which is slightly soluble, was detected in groundwater. Other

SVOCs detected in groundwater included naphthalene, and phenols. Naphthalene has a

relatively high solubility in water as do the phenols. Naphthalene and phenols also have sorption

coefficients that are much lower than the high ring PAHs and they are subject to higher rates of
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biodegradation due primarily to their higher solubility. Naphthalene and phenols were not

detected in soils.

The observations regarding SVOCs lead to several conclusions about their likely fate and

transport. It appears that naphthalene and the phenols were transported from the soils to the

groundwater by advection. In addition, it is likely that they were subject to biodegradation in

soils but not in groundwater to the same degree. It is possible that biodegradation occurs at a

faster rate in unsaturated (but moist) soils than groundwater because oxygen does not become

limited as quickly in soil as in the groundwater. It is likely, therefore, that biodegradation and

advection of naphthalene and phenols in soil resulted in low concentrations being detected.

High ring PAHs are likely to become sorbed to the soil constituents to the extent that they

will no longer be leached from the soil to the groundwater. The higher sorption coefficient of

the PAHs and the low water solubility makes the high ring PAHs resistant to biodegradation.

The higher ring PAHs are likely to remain at close to their current concentration in soil with a

slow decline due to biodegradation, and without measurable impact to the groundwater.

Detection of pesticides in groundwater were limited to samples from wells in the vicinity

of the Mattiace site. These pesticides were detected at the part-per-trillion concentration level

in the groundwater. Given the generally low water solubility and high sorption coefficient of

pesticides, and the high concentration of organic contaminants in this area, it is likely that the

pesticides are coincident with the organic contaminants. Though the exact source of the

contaminants is unknown, they may be trace contaminants associated with the organic

contaminant plume suspected to be from the Mattiace site. It is also possible that there is a

cosolvency effect from the organic compounds in the groundwater where low levels of pesticides

in the saturated or unsaturated soil are extracted from a state of otherwise long term sorption.

While the source may be applications decades ago, it has been removed. Prior to remediation

at the Mattiace site, the USEPA divided the site into six operable units (OU). Remediation of

the first operable unit (OU-1), which is completed, included the excavation of pesticide hot

spots.

PCBs were detected (as total PCBs) at concentrations above the NYSDEC TAGM

guidance values in four samples. PCBs were not detected in any groundwater samples. PCBs

have low water solubility and are generally subject to slow rates of biodegradation. PCBs are
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not likely to leach to groundwater in significant quantity. The PCBs in soil are likely to remain

at present concentration with only a slow biodegradation reducing the concentration.

A wide array of inorganics were detected in numerous soil samples at concentrations

above their background concentration. This may be the result of widespread placement and

storage of raw and partially processed ore throughout the Li Tungsten site. Inorganics in soil are

subject to a variety of transport and transformation processes. Inorganics in soil will be subject

to complexation reactions, redox reactions, precipitation, attenuation on soils, advection and

dispersion when dissolved in the soil solution or groundwater, and facilitated transport. In

general, inorganics introduced into soil will be affected by these processes until an equilibrium

condition is achieved. As soil conditions change, however, the equilibrium may change with a

resultant change in the concentration of inorganics in the soil solution.

Inorganics were also widely detected in groundwater samples. The concentration of

inorganics were very high in many unfiltered groundwater samples but often the filtered

counterpart sample had a very low concentration of the metal or no detection. This indicates that

many of the inorganics and much of the mass of the inorganics in groundwater is in the form of

colloids or sorbed to particulate matter. This reinforces commonly found evidence that

facilitated transport is an important mechanism for transport of inorganics.

Cobalt and nickel were also detected at relatively high concentrations in groundwater

samples from wells along Glen Cove Creek. Nickel is considered to be one of the more mobile

heavy metals. Under aerobic conditions and at near neutral pH precipitation reactions are

discouraged. Complexation reactions occur with carbonate, sulfate and hydroxide. Carbonate

and hydroxide compounds are generally insoluble, but the region in the vicinity of the saline

Glen Cove Creek would have a high concentration of sulfate that would dominate complexation.

Sulfate complexation reduces the sorption of nickel thus leading to greater mobility. Continued

solubilization and transport of nickel is likely to occur in these areas. Cobalt is also considered

a relatively mobile metal under acid conditions in soil. This may be the reason for the high

concentrations of cobalt detected in these groundwater monitoring wells. Cobalt is likely to

remain mobile until it encounters regions of higher pH or sorbing material.

Radionuclides of uranium, thorium and radium were widely detected in the surface soils.

Tungsten ore residues containing naturally occurring radiological materials were stockpiled

across the Li Tungsten site. There is also some evidence that residue material was used to
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construct the berm around the former aboveground fuel oil tank on Parcel C. Radionuclides

were detected in sediments and surface water samples indicating that surface runoff was a major

transport mechanism, and may continue to be a significant transport mechanism of radionuclides.

Radionuclides were detected in only a few groundwater samples and many of the

locations where they were detected were the same monitoring wells where significant inorganic

contamination was found. These locations were in the vicinity of the former aboveground fuel

oil tank and Mud Pond on Parcel C. Thorium and radium have low solubilities, so it is likely

that they are transported to groundwater as colloids or as sorbed constituents on fine particles in

a facilitated transport scenario. Uranium does have soluble species though the forms of uranium

likely to be found in the original ore material would be insoluble. Chemical or biochemical

oxidation of uranium species to a soluble U (VI) form is possible and may serve as an additional

mechanism which promotes the transport of uranium.

1.2.1.5 Baseline Risk Assessment

The human health evaluation addresses the consequences of reasonable maximum

exposure to radionuclides and chemicals of potential concern from hypothetical current and

future exposure scenarios in the absence of remedial action. Based on the analytical results, soil

data were evaluated by subdividing the Li Tungsten site into four areas, Areas A, B, B&C, and

C. Sediment data were evaluated by parcel, while groundwater data were evaluated site-wide.

Potentially exposed populations in the current scenario included off-site residents and

trespassers, while potentially exposed populations in the future scenario included site workers

(assuming development for industrial/commercial use), resident adults and children (assuming

development for residential use) and construction workers. Carcinogenic risks were estimated

for potential exposure to the radionuclides of potential concern, the chemicals of potential

concern, and both the radionuclides and the chemicals of potential concern. Noncarcinogenic

risks were estimated for potential exposure to the chemicals of potential concern only as

noncarcinogenic risks do not result from exposure to the radionuclides of potential concern.
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Radiological Risk

Radionuclide analyses of soil samples indicate that thorium and uranium series

radionuclides are present in all areas at concentrations which exceed the range of natural

background. For several current and future populations evaluated, the lifetime cancer risk

estimates due to exposure to these radioactive contaminants exceed the post-remediation risk

range generally deemed acceptable at CERCLA sites. As reflected in the risk calculations, the

most highly contaminated soils were found in Area B&C; however, samples containing elevated

radionuclide concentrations were collected from all areas (and all parcels) of the Li Tungsten

site.

Radionuclide concentrations in sediments (and storm sewer sediments) were within the

background range. Exposure to sediments, therefore, do not pose any above background risk to

current or future populations.

It is unclear if radionuclides have migrated to groundwater. The sum of the 226Ra and
228 Ra concentrations in several wells, including the background Konica well and background

well MP-1 ID, ranged from 5-20 pCi/L and exceeded the 5 pCi/L maximum contaminant level

(MCL) for drinking water set by the USEPA. Uranium-238 concentrations were, for the most

part, less than 5 pCi/L, although three deep monitoring wells had approximately 30-80 pCi/L.

Similarly, while most groundwater data for thorium were less than 1 pCi/L, three wells had232

Th and 230Th concentrations which ranged from 3-9 pCi/L. These fluctuations in concentrations

of naturally occurring radionuclides may reflect regional variability.

Chemical Risk

Potential exposure of off-site residents to respirable particulates originating in surface

soil results in hazard indices for noncancer effects in excess of the USEPA acceptable level and

estimated cancer risks at the upper bound of the USEPA acceptable risk range. The predominant

contributors to the hazard indices are manganese and cobalt (at annual average concentrations

in air based on the maximum detected concentrations in surface soil at Areas B, B&C, and C).

The predominant contributor to the cancer risks is arsenic (at an annual average concentration

in air based on the maximum detected concentrations in surface soil at Areas B, B&C, and C).

G:\3020005\FSREPT\SECT1.WPD 1-20 _ rt400290



Potential exposure to soil at Area A results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations except the future scenario adolescent

trespasser and estimated cancer risks that exceed the USEPA acceptable risk range for the future

scenario resident adult. The predominant contributor to hazard indices and cancer risks is arsenic

and, for inhalation by the future scenario construction worker, cobalt. In addition, while not

evaluated quantitatively, lead was detected in two of 28 samples at a concentration greater than

the USEPA interim soil lead guidance criterion of 400 mg/Kg for residential land use.

Potential exposure to soil at Area B results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations and estimated cancer risks that exceed

the USEPA acceptable risk range for the future scenario site worker, resident adult and resident

child. The predominant contributor to hazard indices and cancer risks is arsenic, at the

maximum detected concentration. Cobalt, antimony and nickel (at the maximum detected

concentrations) and manganese contribute to a lesser extent to the hazard index for inhalation

for the future scenario construction worker. In addition, while not evaluated quantitatively, lead

was detected in four of 12 samples at concentrations greater than the USEPA interim soil lead

guidance criterion of 400 mg/Kg for residential land use. Lead was detected in two of 12

samples at concentrations, one within and one greater than, the soil lead guidance range of 750 -

1700 mg/Kg for industrial land use.

Potential exposure to soil at Area B&C results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations and estimated cancer risks that exceed

the USEPA acceptable risk range for all populations except the future scenario construction

worker. The predominant contributors to hazard indices are arsenic (at the maximum detected

concentration), antimony (at the maximum detected concentration in surface soil), manganese

and, for inhalation by the future scenario construction worker, cobalt. The predominant

contributor to cancer risks is arsenic. In addition, while not evaluated quantitatively, lead was

detected in 13 of 37 samples at concentrations greater than the USEPA interim soil lead guidance

criterion of 400 mg/Kg for residential land use. Lead was detected in three of 37 samples at

concentrations within and eight of 37 samples at concentrations greater than the soil lead

guidance range of 750 -1700 mg/Kg for industrial land use.
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Potential exposure to soil at Area C results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations and estimated cancer risks that exceed

the USEPA acceptable risk range for the future scenario site worker, resident adult, and resident

child. The predominant contributors to hazard indices are arsenic and antimony, at the maximum

detected concentrations. Manganese, cobalt (at the maximum detected concentration), and silver

(at the maximum detected concentration) contribute to the hazard index for inhalation by the

future scenario construction worker. The predominant contributor to cancer risks is arsenic. In

addition, while not evaluated quantitatively, lead was detected in nine of 15 samples at

concentrations greater than the USEPA interim soil lead guidance criterion of 400 mg/Kg for

residential land use. Lead was detected in five of 15 samples at concentrations within and four

of 15 samples at concentrations greater than the soil lead guidance range of 750 - 1700 mg/Kg

for industrial land use.

Potential exposure of an adolescent trespasser to surface water, sediment on Parcel B

results in a hazard index for noncancer effects in excess of the USEPA acceptable level. The

predominant contributors to the hazard index are antimony, arsenic, cadmium, aluminum and

nickel at the maximum detected concentrations in surface water. While the total hazard index

for dermal contact with surface water is greater than the USEPA acceptable level, the hazard

quotients for the individual chemicals are all equal to (antimony) or less than the USEPA

acceptable level. Potential exposure of an adolescent trespasser to surface water and sediment

on Parcel C results in a hazard index for noncancer effects in excess of the USEPA acceptable

level. The predominant contributor to the hazard index is arsenic at the maximum detected

concentration in sediment: In addition, while not evaluated quantitatively, lead was detected in

both sediment samples at concentrations greater than the USEPA interim soil lead guidance

criterion of 400 mg/Kg for residential land use. Lead was detected in both sediment samples at

concentrations greater than the soil lead guidance range of 750 -1700 mg/Kg for industrial land

use.

Potential exposure of the future scenario site worker, resident adult and resident child to

groundwater underlying the site results in hazard indices for noncancer effects in excess of the

USEPA acceptable level and estimated cancer risks that exceed the USEPA acceptable risk

range. The predominant contributors to the hazard indices are 1,2-dichloroethene, arsenic,
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antimony, trichloroethene and tetrachloroethene. The predominant contributors to the cancer

risks are arsenic and vinyl chloride. While evaluated in the human health evaluation since

groundwater is a sole source aquifer, potable use of the shallow groundwater underlying the site

in the future is unlikely due to the availability of a municipal water supply. In addition, while

not evaluated quantitatively, lead was detected in 46 of 60 groundwater samples in

concentrations greater than the USEPA MCL action level for lead in drinking water.

Ecological Assessment

The purpose of the ecological risk assessment was to evaluate environmental samples for

site-related contaminants and to estimate any potential risks these contaminants pose to the

natural environment. The ecological assessment included a risk characterization of chemical

contaminants in surface water, sediment and surface soil for aquatic, semi-aquatic and terrestrial

receptors. Also a separate risk characterization for radionuclides occurring in surface water,

sediment and surface soil, for aquatic, semi-aquatic and terrestrial receptors was performed.

Chemical stressors were identified and contaminants of potential concern (COPC) and

radionuclides of potential concern (ROPC) were selected. Selection of COPC and ROPC for

ecological receptors was based on screening criteria, including maximum site-specific

background concentrations and ecological risk-based values derived or obtained from published

sources.

Ecologically relevant exposure pathways were identified. Wildlife near the Li Tungsten

site may have incidental contact with or ingest contaminants while foraging, nesting, or engaging

in other activities in the terrestrial portions of the site. Chemical contaminants can also adversely

affect plants and animals in surrounding habitats via the food chain. Contaminants in surface

water may be taken up by aquatic life as well as semi-aquatic and terrestrial wildlife.

Detrimental effects in vegetation, invertebrates, fish, small mammals, birds and carnivores were

selected as the assessment endpoints for the ecological assessment. Receptor species chosen

were considered representative of the local wildlife populations that would use and frequent the

Li Tungsten site. The receptors chosen are as follows: aquatic invertebrates, fish, reptiles and

amphibians; mallard; meadow vole; raccoon; herbaceous terrestrial vegetation; American robin;

deer mouse and; red fox.
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Exposure media of ecological concern include surface soils, surface water and sediment.

Maximum exposure point concentrations were considered for terrestrial and semi-aquatic

wildlife receptors, to provide a conservative estimate of exposure. A maximum exposure

scenario was also considered for benthic invertebrates, other aquatic biota and terrestrial

vegetation, because they are either immobile or have limited mobility.

Dietary exposure and exposure from ingestion of soil/sediment and water for each

wildlife species were calculated using equations derived from the USEPA's Wildlife Exposure

Factors Handbook (USEPA, 1993). Radiological exposure for aquatic organisms was calculated

based on methodology contained in Methods for Estimating Doses to Organisms from

Radioactive Materials Released into the Aquatic Environment (Baker and Solsat, 1992).

Separate calculations were performed for internal and external dose rates. Estimation of

radiation doses to semi-aquatic and terrestrial ecological receptors were conducted using

equations adapted from the Hanford Site Ecological Risk Assessment prepared for the U.S.

Department of Energy (DOE).

Toxicity reference values (TRVs) were derived for aquatic life, plants and terrestrial

invertebrates based on available criteria, guidelines and toxicity data. TRVs for mammals and

birds were derived based on an accepted methodology in the scientific literature. This general

method is based on USEPA methodology for deriving human toxicity values from animal data.

In this method, experimentally derived No Observed Adverse Effect Levels (NOAELs) for

Lowest Observed Adverse Effect Levels (LOAELs) are used to estimate NOAELs for wildlife

by adjusting the dose according to differences in body size. Radiation doses to aquatic

organisms for each of the ROPC were compared with the benchmark doses of 1 rad/day

suggested by the National Council on Radiation Protection and Measurements (NCRP) as

protective of aquatic organisms and 0.1 rad/day suggested by the International Atomic Energy

Agency (IAEA) as protective of terrestrial organisms.

The Hazard Quotient (HQ) method was used to characterize risks to receptor species.

The HQ method characterizes possible ecological hazard as the ratio of the concentration in the

environmental medium (or the total estimated exposure) to the corresponding TRY. If an HQ

exceeds one, there is concern for possible adverse effects.
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For the chemical risk characterization, most of the COPC in surface water had HQs that

exceeded 1. In sediment, HQs for acetone, 4,4'-DDE, 4,4'-DDD, PCBs and twelve inorganic

COPC were greater than 1•. HQs for the mallard were greater than 1 for 4,4'-DDE, 4,4'-DDD,

4,4'-DDT and 13 inorganic COPC. HQs for the raccoon exceeded 1 for PCBs and 17 inorganic

COPC. Terrestrial plant HQs were greater than 1 for 18 inorganic COPC and earthworm HQs

were greater than 1 for nine inorganic COPC. For the American robin, HQs were greater than

1 for PCBs and 13 inorganic COPC. HQs for the deer mouse were greater than 1 for

benzo(b)fluoranthene, PCBs and 18 inorganic COPC. HQs for the red fox were greater than 1

for benzo(b)fluoranthene, pyrene, endrin, PCBs and 18 inorganic COPC. Based on use of the

95% UCL soil concentrations, HQs for the robin exceeded 1 for twelve inorganic COPC, HQs

for the mouse exceeded 1 for PCBs and 16 inorganic COPC and HQs for the fox exceeded 1 for

PCBs and 17 inorganic COPC. Many of the COPC, particularly arsenic, copper, lead, nickel,

selenium and zinc, exhibit high HQs for most of the receptors chosen.

1.2.2 Captain's Cove Site

1.2.2.1 Description

The Captain's Cove site is located at the end of Garvies Point Road on the northern side

of Glen Cove Creek where the creek empties into Hempstead Harbor. A regional map and site

location map are presented in Figures 1-1 and 1-2, respectively. The Captain's Cove site is

bordered on the west by a City beach, on the north by Garvies Point Road, on the east by the

Glen Cove Anglers Club (a City-owned property) and on the south by Glen Cove Creek. The

total area of the Captain's Cove site encompasses 23 acres including a four-acre wetland along

Glen Cove Creek. A site plan is presented in Figure 1-4. The Li Tungsten site is located

approximately 0.5 miles to the east.

1.2.2.2 History

The Captain's Cove site was formerly used as a disposal site for, among other wastes,

dredge materials from Glen Cove Creek. According to historical records (Hart, 1989), dredging

of Glen Cove Creek occurred in 1933-1934, 1948, 1960 and 1965. There are no available

records on the disposal of approximately 195,000 cubic yards of material dredged in 1933-1934
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and 26,500 cubic yards of material dredged in 1948. Historical information indicates that in

1960, 27,100 cubic yards of material were dredged from the lower portion of Glen Cove Creek

and that in 1965, 6,300 cubic yards of dredged material were disposed of at the Captain's Cove

site.

From approximately 1956 through 1958, dumping probably occurred during the City's

ownership of the Captain's Cove site. Incinerator residues, wastewater treatment plant sludges

and street debris were disposed of there (Hart, 1989). During the period of time that the landfill

was operational, waste from the Li Tungsten Corporation facility was also disposed of at the

Captain's Cove site (Ebasco, 1995; C. Sweir - personal communication, 1997).

The parcels of real property which now comprise the Captain's Cove site were sold by

the City of Glen Cove and by some private owners to Village Green Realty at Garvies Point, Inc.

(Village Green Reality) via several transactions in 1983. Village Green Reality intended to

develop the property into a residential condominium complex. The shell of two condominium

buildings and the foundation of a third building were completed before the discovery of

radiological contamination led to suspension of further development. After subsequent site

investigations and the discovery of various non-radiological contamination, the Captain's Cove

site was designated as a NYSDEC listed Class 2 inactive hazardous waste site. Additionally,

during this period, the radiological contamination was linked to the Li Tungsten site (Ebasco,

1995).

After the Captain's Cove site was purchased by Village Green Realty, bulkheads were

built along Glen Cove Creek and Hempstead Harbor. The area behind the bulkhead was

backfilled with clean fill. Approximately two-thirds of the waterfront between the Captain's

Cove site and Glen Cove Creek was not bulkheaded to preserve the estuarine habitat of the

Captain's Cove wetlands. A stockade and chain link fence exists along the northern and western

boundaries. Two unlined retention ponds were also constructed near Garvies Point Road to

collect surface runoff and allow solids to settle out before the water is released to Glen Cove

Creek. Large piles of liner material are stacked near the retention ponds, however, there is no

evidence that the liners were ever installed. The liners were intended to prevent infiltration of

storm water into the subsurface landfill materials.
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Wooden and concrete piles were driven into the subsurface to provide structural support

for additional planned condominium buildings. Vegetation consists mainly of grasses and weeds

which are being replaced along the perimeter with deciduous trees. Existing structures on the

Captain's Cove site include the burned remains of the former sales office building, the rubble

and footings from the two condominium shells that were demolished by the City of Glen Cove

in April 1999 and the poured foundation of a third condominium. In addition, there is an asphalt

access road to the former sales office building, a parking lot and two retention ponds along

Garvies Point Road. Construction materials (e.g., concrete pipe, reinforcing rod, door frames),

piles of trash, fill and landscaping gravel can also be found.

1.2.2.3 Field Investigation

The purpose of the FFS at the Captain's Cove site was to investigate the horizontal and

vertical extent of radiologically contaminated areas identified in previous investigations (Hart,

1989; Ebasco, 1995; NYSDEC, 1997) and provide radiological screening of samples collected

in other areas of the site. The chemical contamination at the site is currently being addressed by

the NYSDEC under a separate RI/FS. The NYSDEC surface radiological survey identified two

principal areas with elevated surface exposure rates (Area A and Area G) and several smaller

areas (Areas B, C, D, E and F). For consistency purposes, the area designations used in the

NYSDEC report (NYSDEC, 1997) have been maintained throughout this Draft Final FS Report.

The FFS field investigation was conducted by Malcolm Pimie in two phases. Phase I

was conducted in September-October 1997 during the PJ that was performed by Roux Associates

(Roux) for the City of Glen Cove. Phase I consisted of radiological monitoring during test pit

excavation and monitoring well installation, and downhole gamma logging in areas that were

not previously found to contain radiological contamination. The purpose of the Phase I activities

was to detect new areas (if any) of radiological contamination that may have existed at depth

and, therefore, not detected during the NYSDEC survey. Phase II activities were conducted

between April - June 1998 by Malcolm Pimie in the areas of the Captain's Cove site where

radiological contamination was previously identified. Phase II activities consisted of soil

borings, monitoring well installation, downhole gamma logging, sediment sampling in wetland

areas, surface water sampling and groundwater sampling. Samples were analyzed for TCL
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organics, TAL inorganics (including cyanide) and radionuclides (234U, 238U, 228Th, 230Th, 232Th,
226Ra and 228Ra). Selected samples were also analyzed for TCLP Parameters and physical

properties (grain size, moisture content, bulk density and Atterberg limits). A complete report

describing the FFS investigation is presented in Appendix A.

1.2.2.4 Nature and Extent of Contamination

Surface and Subsurface Soils

VOCs were primarily limited to several samples in the northeast portion of Area A (TP-2,

SH-12 and SB-21). The TAGM guidance values were exceeded for the following VOCs:

acetone in two samples - TP-2 (140 E ug/Kg) and SB-12 (390 ug/Kg); 2-butanone in two

samples - TP-2 (50 ug/Kg) and SB-12 (89 E ug/Kg); and chlorobenzene in two samples from

SB-21 (42 E fig/Kg and 42,000 ug/Kg).

Seven SVOCs were detected at concentrations that exceeded the TAGM guidance value

at six locations (TP-4, SB-12, SB-17, SB-20, SB-27 and MW-8) in Area A, four locations in

Area G (SB-8, SB-22, SB-23 and MW-7) and one site-wide boring (SB-7). The TAGM

guidance values were exceeded for : benzo(b)fluoranthene at two sampling depths in SB-4

(1,200 ug/Kg and 1,100 ug/Kg); benzo(a)pyrene in seven samples in Area A (SB-12, SB-13, SB-

14, SB-17, SB-18, SB-19 and MW-8), four samples in Area G (SB-22, SB-23, SB-25 and MW-

7) arid four site-wide samples from three borings (SB-4, SB-7 and SB-8). The measured

concentrations of benzo(a)anthracene exceeded TAGM guidance levels in seven samples in Area

A (TP-2, SB-12, SB-13, SB-18, SB-19, SB-25 and MW-8), one sample near Area G (SB-22) and

two samples from SB-4. The TAGM guidance level for chrysene (400 ug/Kg) was exceeded in

a total of five samples from SB-4, SB-18, SB-22 and MW-8. The TAGM guidance level for 2-4-

dimethylphenol (100 ug/Kg) was exceeded at one location (SB-4). A total of 14 other SVOCs

were detected at concentrations below TAGM guidance levels.

Two samples, SB-21 (5,500 ug/Kg) and TP-6 (12,000 ug/Kg) exceeded the TAGM

guidance level (1,000 ug/Kg) for total PCBs. The TAGM guidance value for one pesticide

(heptachlor epoxide) was exceeded in two samples: TP-2 (34 E ug/Kg) and SB-2 (28 EN ug/Kg).
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The concentrations of numerous metals exceeded their respective TAGM guidance level

(or site background if a TAGM value does not exist). The concentrations of the following metals

exceeded their respective TAGM guidance level (provided in parenthesis): arsenic (7.5 mg/Kg)

in 23 samples; barium (300 mg/Kg) in eight samples; beryllium (3 mg/Kg) in two samples;

chromium (10 mg/Kg) in 22 samples; cobalt (30 mg/Kg) in 10 samples; copper (25 mg/Kg) in

22 samples; iron (2,000 mg/Kg) in all 32 samples; lead (23 mg/Kg - site background) in 25

samples); manganese (664 mg/Kg - site background) in 12 samples; mercury (0.1 mg/Kg) in 13

samples; and selenium (2 mg/Kg) in 14 samples.

The concentration of radionuclides in test pit, soil boring and sediment samples were

compared to two times the average background concentration. The analytical results from Area

A and Areas G are discussed below.

Area A

Elevated concentrations (greater than 5 pCi/g) of thorium and uranium series

radionuclides were found in all five test pits (TP-1, TP-2, TP-3, TP-4 and TP-7) and seven of the

15 soil/monitoring well borings (SB-5, SH-12, SB-20, SB-21, SB-25, SB-27 and MW-8). The

remaining soil borings reflected radionuclide concentrations that ranged from background to less

than 2.5 times background.

Maximum concentration of radionculides in test pit samples were found from 2 to 6 feet

below grade level (bgl) in TP-3. Uranium series concentrations ranged from 191 to 494 pCi/g;

thorium series concentrations ranged from 56 to 113 pCi/g. Other test pits had elevated

radionuclide concentrations from 2 to 6 feet, with concentrations which ranged from background

to 25 pCi/g.

Elevated concentrations of radionuclides were also found in soil boring samples.

Maximum concentrations of 211 to 273 pCi/g uranium series and 70 to 126 pCi/g thorium series

were measured at a depth of 6 to 7 feet bgl in SB-13. Several soil borings exhibited

contamination at similar depths throughout Area A.
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AreaG

Concentrations of thorium and uranium series radionuclides greater than 5 pCi/g were

found in both test pits (TP-5 and TP-6) and five of the eight soil/monitoring well borings (SB-8,

SH-22, SB-23, SB-24 and SB-26). The remaining three soil borings reflected radionuclide

concentrations that ranged from background to less than 2.5 times background.

In samples collected from the test pits, the highest concentration of 226Ra and 228Ra was

found from 4 to 6 feet bgl in TP-6 and ranged from 13 to 28 pCi/g and 4 to 6 pCi/g, respectively.

Slightly elevated concentrations of other uranium and thorium series radionuclides were also

found at similar depths in TP-5. In the soil borings, the highest concentration of 226Ra and 228Ra

was found from 6 to 8 feet bgl in SB-8 and measured 169 pCi/g and 49 pCi/g, respectively.

Elevated concentrations of other uranium and thorium series radionuclides were also found at

similar depths in other soil borings. The concentration of 234U (1,041 pCi/g) measured in SB-23

was substantially elevated.

Groundwater

A total of eight VOCs were detected in CDM-2 at concentrations ranging from 13 ug/L -

610 ug/L. Trace to low concentrations of several VOCs were also detected in MW-3. Several

other wells reflected trace levels of VOCs. Vinyl chloride was detected in two samples at

concentrations that exceeded the MCL (2.6 ug/L in MW-3 and 190 ug/L in CDM-2). 1,2-

Dichloroethene was detected in one sample above the MCL (218 ug/L in CDM-2).

The principal SVOCs that were detected included phenols, polynuclear aromatic

hydrocarbons (PAHs) and phthalates, were limited to three well locations (MW-3, CDM-1 and

CDM-2). Many of these SVOCs do not have MCLs or NYSDEC standards. Phenol was

detected in one sample (2.1 J ug/L in CDM-1) at a concentration slightly above the MCL. No

PCBs were detected in any groundwater sample and one only pesticide (endosulfan sulfate) was

detected (0.17 ug/L in CDM-4).

Many inorganic compounds were detected in the groundwater samples, however,

relatively few exceeded state or federal standards. Arsenic was detected in seven samples at

concentrations ranging from 2.3 J ug/L (MW-2) to 10,200 ug/L (MW-8). Five of these samples

exceeded the state or USEPA MCL of 50 ug/L: MW-1 (648 ug/L), MW-5 (106 ug/L), MW-6
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(115 ug/L), MW-7 (195 ug/L) and MW-8 (10,200 ug/L). Antimony was detected in three

samples: MW-6 (15.7 ug/L), MW-7 (14.0 J ug/L) and MW-8 (41.4 ng/L). The NYSDEC and

USEPA MCL was exceeded in each of the three samples. The MCL for aluminum was exceeded

at one well, MW-8 (254 ug/L). Selenium was detected in three wells at a concentration that

exceeded the NYSDEC and USEPA MCL of 50 ug/L. The three wells included: MW-6 (120

ug/L), MW-8 (108 ug/L) and MW-7 (69.4 ug/L). Thallium was detected in two wells at

concentrations higher than the MCL of 3 ug/L: MW-1 (7.9 J ug/L) and MW-2 (9.2 ug/L).

Iron was detected in eight wells at concentrations that exceeded the secondary MCL of

300 ug/L. The eight wells and their respective concentrations were as follows: MW-1 (25,000

ug/L), MW-2 (1,040 jig/L), MW-3 (21,500 ug/L), MW-5 (4,760 ug/L), MW-6 (474 ug/L), MW-

8 (649 ug/L), CDM-1 (1,460 ug/L) and CDM-4 (11,200 ug/L). Manganese was detected in 10

wells at concentrations ranging from 37.4 ug/L (MW-8) to 5,420 ug/L (MW-6). The USEPA

MCL for manganese is listed as a secondary MCL of 50 ug/L, however the NYSDEC has set a

standard of 300 ug/L. Under the NYSDEC standard, the concentration of manganese exceeded

the standard in eight wells: MW-1 (4,690 ug/L), MW-3 (592 ug/L), MW-5 (1,060 ug/L), MW-6

(5,420 ug/L), MW-7 (543 ug/L), CDM-1 (3,040 ug/L) and CDM-4 (728 ug/L).

There are no specific standards, either MCLs or NYSDEC water quality standards, for

uranium or thorium, however, the drinking water concentration of thorium is limited by the 15

pCi/L gross alpha MCL. The USEPA and NYSDEC have established a MCL of 5 pCi/L for the

sum of 226Ra and 228Ra. In addition, the NYSDEC limits the concentration of 226Ra to 3 pCi/L.

Revisions to the National Drinking Water Regulations for radionuclides (40 CFR Parts 141 and

142) were proposed but never enacted. The revisions includes 20 pCi/L for both 226Ra and 228Ra,

300 pCi/L for 222Rn (radon), 20 ug/L (approximately 30 pCi/L) for uranium, 4 millirem effective

dose equivalent/year for beta and photon emitters and 15 pCi/L for adjusted gross alpha emitters

(excluding radon, uranium and radium). In the absence of element-specific MCLs, the uranium

and thorium concentrations measured during groundwater sampling are compared to Li Tungsten

background concentrations determined from three hydraulically upgradient monitoring wells

(MP-5, MP-11D and Konica-1). In addition to a comparison to background, radium

concentrations are compared to the NYSDEC standard of 3 pCi/L.
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The highest concentration of uranium (7 pCi/L) and thorium (8 pCi/L) series

radionuclides were measured in MW-7 and MW-2, respectively.

Surface Water

Three surface water samples were collected from each of the two retention ponds (SW-1

and SW-2) and from a topographic depression (SW-3) in the northwest portion of the Captain's

Cove site. No VOCs, SVOCs, pesticides or PCBs were detected in the three surface water

samples. Many of the inorganics detected in SW-3 exceeded NYS or USEPA Ambient Water

Quality Criteria (AWQC) surface water standards including: aluminum (15,000 ug/L), cadmium

(8.6 g/L), cobalt (43.6 ug/L), copper (333 ug/L), iron (62,000 ug/L), lead (418 ug/L), manganese

(1,840 ug/L), mercury (0.55 ug/L), selenium (6.7 ug/L), silver (11.1 ug/L), vanadium (59.9

ug/L) and zinc (772 E ug/L). SW-2 exceeded surface water standards for iron (19,400 ug/L) and

mercury (0.03 J ug/L). SW-1 exceeded only one surface water standard for iron (1,900 ug/L).

The Class A Surface Water Standard for 226Ra is 3 pCi/L and 5 pCi/L for the sum of 226Ra

and 228Ra. The concentration of uranium and thorium series radionuclides in all surface water

samples was less than 2 pCi/L .

Sediment

Two sediment samples (SED-1 and SED-3) were collected from locations corresponding

to SW-1 and SW-3 (no sediment sample was collected from SW-2). Two VOCs (acetone and

2-butanone) were detected in SW-3 at concentrations of 520 E ug/Kg and 110 E Jig/Kg,

respectively. The concentration of acetone exceeds NYS sediment criteria of 15 ug/Kg. No

SVOCs were detected in either sample. Five pesticides were detected in SW-3: heptachlor

epoxide (2.8 ug/Kg); 4,4'-DDD (7.2 ug/Kg); 4,4'-DDT (5.5 J ug/Kg); alpha-chlordane (18 E

ug/Kg); and gamma-chlordane (14 E ug/Kg). No PCBs were detected in either of the two

samples.

hi general, inorganics detected in SW-3 were on the order of one magnitude greater than

those detected in SW-1. Several sediment criteria (NYS Sediment Criteria, NOAA and Ontario)

were used, where available, to evaluate sample results. The only gross exceedance of any of the

standards listed above included iron (29,200 g/Kg), lead (271 E g/Kg), mercury (0.35 g/Kg),
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silver (7.2 E g/Kg) and zinc (364 E g/Kg) in SED-3. The concentration of uranium and thorium

series radionuclides in all surface water samples was less than 2 pCi/L.

Wetland Sediment

Five samples were collected from the wetlands (WS-1 through WS-5) and analyzed for

radionuclides only. The concentration of radionuclides in the five wetland sediment samples

were within the range of background.

1.2.2.5. Baseline Risk Assessment

Radiological Risk

Radionuclide analyses of soil samples showed that radionuclides of potential concern

(ROPC) present at Area A and Area G are at concentrations which exceed the range of natural

background. For several populations evaluated, the total excess lifetime cancer risk estimates

due to exposure to these radioactive contaminants exceed the upper boundary of the risk range

generally deemed acceptable at CERCLA sites. Concentrations of radionuclides in sediments

from the retention ponds and the wetland area were within the range of natural background for

soil. Exposure to sediments, therefore, do not pose any above-background risk to current or

future populations.

Site worker, resident adult and resident child exposure to groundwater via ingestion

results in total excess lifetime cancer risk estimates which are within the USEPA acceptable risk

range. It is unclear if ROPC have migrated into the Upper Glacial aquifer. Radionuclide

concentrations in groundwater which exceeded the MCLs were primarily due to relatively higher

concentrations of 228Ra. The sum of the 226Ra and 228Ra concentrations in groundwater from all

but three samples were less than the 5 pCi/L MCL set by the USEPA. Two of these samples are

background wells (Konica-1 and MP-11D), therefore, the fluctuations in concentrations of

radium may reflect regional variability.

Chemical Risk

The human health evaluation addresses the consequences of reasonable maximum

exposure to chemicals of potential concern (COPC) from hypothetical current and future
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exposure scenarios in the absence of remedial action at the Captain's Cove site. Estimated risks

that exceed the USEPA acceptable levels and the chemicals associated with those risks are

discussed below by environmental medium. .

Potential exposure to soil in Area A results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations except the current/future scenario

adolescent trespasser and estimated cancer risks that exceed the USEPA acceptable risk range

for the nature scenario resident adult and resident child. The predominant contributors to hazard

indices and cancer risks are arsenic, PCBs, antimony, manganese, and additionally for the child

resident, cadmium, copper and iron. While not evaluated quantitatively, lead was detected in 12

of 19 samples at a concentration greater than the USEPA interim soil lead guidance criterion of

400 mg/Kg for residential land use. Lead was detected in seven of 19 samples at concentrations

greater than the soil guidance range of 750 -1,700 mg/Kg for industrial land use.

Potential exposure to soil in Area G results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for the future scenario construction worker, resident adult,

and resident child and estimated cancer risks that exceed the USEPA acceptable risk range for

the future scenario resident adult and resident child. The predominant contributors to hazard

indices and cancer risks are arsenic, PCBs, manganese, and additionally for the resident child,

antimony. While not evaluated quantitatively, lead was detected in four of 10 samples at

concentrations greater than the USEPA interim soil lead guidance criterion of 400 mg/Kg for

residential land use and the soil lead guidance range of 750 -1,700 mg/Kg for industrial land use.

Potential exposure of an adolescent trespasser to surface water and sediment does not

result hi a hazard index for noncancer effects or estimated cancer risks in excess of the USEPA

acceptable levels.

Potential exposure of the future scenario site worker, resident adult and resident child to

groundwater underlying the Captain's Cove site results in hazard indices for noncancer effects

in excess of the USEPA acceptable level and, for the resident adult and resident child, estimated

cancer risks that exceed the USEPA acceptable risk range. The predominant contributors to the

hazard indices are arsenic, chloroform (for resident adult and resident child), and chlorobenzene

and antimony for the resident child. The predominant contributor to the cancer risks is arsenic.

While evaluated in the human health evaluation since groundwater is a sole source aquifer,
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potable use of the shallow groundwater underlying the Captain's Cove site in the future is

unlikely due to the availability of a municipal water supply. In addition, while not evaluated

quantitatively, lead was detected in eight of the 10 groundwater samples at concentrations greater

than the USEPA MCL action level of 0.015 mg/L for lead in drinking water at the tap.

1.3 ORGANIZATION OF THE FS REPORT

This Draft Final FS Report is organized into six (6) sections and two appendices as

described below:

Section 1.0, INTRODUCTION, provides the purpose and organization of the Draft Final

FS Report and summarizes the results of the Li Tungsten RI (nature and extent of contamination,

contaminant fate and transport, and chemical and radiological baseline risk assessments) and the

Captain's Cove investigation (nature and extent, contaminant fate and transport, and chemical

and radiological baseline risk assessments). The reader should refer to the Draft Final RI Report

for further details on the Li Tungsten site and Appendix A for further details on the Captain's

Cove site.

Section 2.0, IDENTIFICATION AND SCREENING OF TECHNOLOGIES,

presents the development of the remedial action objectives for the contaminated media and

identifies the general response actions that will satisfy the remedial action objectives, based on

allowable exposure and ARARs. Preliminary remediation goals (PRGs) are presented. Based

on the general response actions, appropriate remedial technologies to remediate the

contamination are identified and screened. In some cases, technology types are presented and

evaluated, rather than specific technologies (or process options), to simplify the initial screening

process.

Section 3.0, DEVELOPMENT AND SCREENING OF ALTERNATIVES, describes

the rationale for combining technology/process option types into remedial alternatives.

Moreover, conceptual design concepts are developed for each remedial alternative. The remedial

alternatives listed at the end of this section are described and evaluated in detail in Section 4.0.

Section 4.0, DETAILED ANALYSIS OF ALTERNATIVES, presents a detailed

description and evaluation of the remedial alternatives developed in Section 3.0 with respect
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to the nine NCP criteria: 1) short-term effectiveness, 2) long-term effectiveness, 3) reduction of

mobility, toxicity, and volume, 4) implementability, 5) cost, 6) compliance with ARARs, 7)

overall protection, 8) state acceptance and 9) community acceptance. A comparative analysis

of these alternatives is also presented in this section.

Section 5.0, REFERENCES, provides a listing of the references cited in this Draft Final

FS Report.

Section 6.0, GLOSSARY, provides a glossary of abbreviations and acronyms,

radiological terms, and risk assessment terms cited in this Draft Final FS Report.

APPENDICES. Results of the Captain's Cove investigation, including the risk

assessment, is presented in Appendix A. USEPA and USACOE investigations of the Glen Cove

Creek and miscellaneous sampling events are presented in Appendix B. Results of the third

round of groundwater sampling, which were not available for presentation in the Draft FS Report

(December 1998), is presented in Appendix C. The cost estimates for each of the remedial

alternatives is presented in Appendix D.
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

2.1 INTRODUCTION

Alternatives for remediation are developed by assembling combinations of technologies

and the media to which they would be applied into alternatives that address contamination on

a site-wide basis or for a specific operable unit. This process is described in this section in a

series of three general steps. The first step presented in Section 2.2, remedial action objectives,

describes the remedial action objectives for each of the contaminated media; describes the

derivation of risk-based chemical and radiological action levels; presents a discussion of

applicable and relevant and appropriate requirements (ARARs) and to be considered material

(TBCs) and; selects the preliminary remediation goals (PRGs). The second step presented in

Section 2.3 identifies and selects general response actions that will satisfy the remedial action

objectives. Based on the general response actions that are selected, remedial technologies are

identified and screened for applicability in the final step (Section 2.4).

2.2 REMEDIAL ACTION OBJECTIVES

2.2.1 Remedial Action Objectives by Media

Remedial action objectives are specific goals to protect human health and the

environment. These objectives are based on available information and standards, such as

applicable or relevant and appropriate requirements (ARARs), NYSDEC's recommended soil

cleanup objectives, site-specific risk-based levels and the most reasonably anticipated future land

use for the Li Tungsten and Captain's Cove sites (i.e., commercial development).

The following remedial action objectives were established for the Li Tungsten and

Captain's Cove sites:
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Building Materials

• Prevent exposure to building materials contaminated with radionuclides or

chemicals of concern.

• Eliminate hazards to future site workers posed by unstable structures.

• Remove any structural impediments that might interfere with pre-design

sampling and implementation of technology to remediate soil and groundwater.

Soil/Sediment

• Prevent or minimize exposure to heavy metals and radionuclides of concern

through inhalation, direct contact or ingestion.

• Prevent or minimize cross-media impacts from heavy metals and radionuclides

of concern in soil/sediments migrating into underlying groundwater (Note:

contamination of Glen Cove Creek's sediments has been addressed as part of the

Mattiace Record of Decision (ROD) for OU-1 and, therefore, is not included in

the remedial objectives of this Draft Final FS Report).

Groundwater/Ponded Water

• Prevent or minimize ingestion, dermal contact and inhalation of inorganic-

contaminated groundwater "hot spot" areas on lower Parcel C and on Parcel A

that are above State and Federal MCLs (Note: organic contamination of

groundwater from the Crown Dykman State Superfund Site will be subsequently

addressed by the NYSDEC and, therefore, is not included in the remedial

objectives of this Draft Final FS Report).

• Restoration of groundwater quality to levels which meet State and Federal

standards
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• Remediation of contaminated surface water in on-site ponds to reduce risks to

public health and the environment.

2.2.2 Determination of Chemical Risk-Based Action Levels

The results of the baseline risk assessments for the Li Tungsten and Captain's Cove sites

(Malcolm Pirnie, 1998a; 1999) were used to derive risk-based action levels for those chemicals

with the potential to cause human health risks in excess of the USEPA acceptable levels. Risk-

based action levels were derived for predominant contributors to the risk estimates for future use

of the underlying groundwater and for contact with surface soil, all soils (surface and

subsurface), surface water and sediment under both current and future scenarios. The same

exposure assumptions and parameters and toxicological criteria used in the baseline risk

assessments were used in the derivations. The risk-based action levels are then compared to

ARARs and TBCs identified in Section 2.2.4, to aid in evaluating remedial alternatives.

The predominant contributors to the risk estimates are those chemicals with a total

pathway hazard index (i.e., the sum of the chemical-specific hazard quotients for each of the

exposure routes analyzed) greater than 0.1 or estimated cancer risk greater than 1E-06. As an

additional measure of caution, risk-based action levels were derived for chemicals with a total

pathway hazard index greater than 0.1 with the recognition that while chemical-specific total

pathway hazard indices may be less than 1.0, when the risks for multiple chemicals are added,

the total hazard indices may be greater than 1.0. The chemicals that are predominant

contributors to the risk estimates in the baseline risk assessments at the two sites, for each of the

affected media, are presented in Table 2-1 and summarized below.

For the Li Tungsten site, risk-based action levels were derived for the following:

• eight VOCs and five inorganic chemicals in groundwater;

• two inorganic chemicals in surface water;

• three SVOCs, PCBs and eight inorganic chemicals in all soils;

• PCBs and three inorganic chemicals in surface soil; and

• one inorganic chemical in sediment.

For the Captain's Cove site, risk-based action levels were derived for the following:
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TABLE 2-1

PREDOMINANT CONTRIBUTORS TO THE RISK ESTIMATES
LI TUNGSTEN AND CAPTAIN'S COVE SITES

CHEMICAL

VOLATILE ORGANICS

Benzene
Chlorobenzene
Chloroform
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
1,2-Dichloroethene (total)
Vlethylene chloride
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl chloride

SEMI -VOLATILE ORGANICS

Benzo [a] anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a,h]anthracene
bis(2-Chloroethvl)ether
1 .4-Dichlorobenzene

PESTICIDES/PCBs

PCBs (total)

INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Cobalt
Copper
ron
Vlanganese
Nickel
Silver

ALL SOILS
LT CC

X
X
X

X

X
X

X
X
X
X
X
X

X
X
X
X

X

X
X
X

X
X
X
X
X

SURFACE SOD,
LT CC

X

X
X

X

X

X
X

SEDIMENT
LT CC

X X

GROUNDWATER
LT CC

X

X
X
X
X
X
X
X

X
X

X

X

X

X
X
X
X

X

X

X
X

X
X

X
X

SURFACE WATER
LT onlv

X

X

X: Predominant Contributor to Risk Estimates (total pathway cancer risk > 1E-06 and/or hazard index > 0.1)
LT = Li Tungsten Site
CC = Captain's Cove Site
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• seven VOCs, two SVOCs, and two inorganic chemicals in groundwater;

• four SVOCs, PCBs and eight inorganic chemicals in all soils;

• PCBs and two inorganic chemicals in surface soil; and

• one inorganic chemical in sediment.

Risk-based action levels for groundwater and surface water are presented in Tables 2-2

and 2-3 for the Li Tungsten and Captain's Cove sites, respectively; ARARs for groundwater are

also presented for comparison. Risk-based action levels for soil and sediment are presented in

Tables 2-4 and 2-5 for the Li Tungsten and Captain's Cove sites, respectively; ARARs and TBCs

for soil are also presented for comparison. Due to the generally high concentrations of lead in

all media, it is included in Tables 2-2 through 2-5 to present ARARs and TBCs for lead. The

risk-based action levels were derived, by ratio, based on the exposure point concentrations,

chemical-specific risks estimated in the baseline risk assessments and target risks. For each

population and each medium, the ratio of the exposure point concentration to the chemical-

specific total pathway hazard index or estimated cancer risk is set equal to the ratio of some

concentration, X, to the target risk (i.e., 1.0 for noncarcinogenic effects and 1E-04 and 1E-06 for

carcinogenic risks). For example:

C X

TPR TR

where:

C = Exposure point concentration

TPR = Total pathway risk

X = Concentration protective of target risk

TR = Target risk

Solving this equation for X gives the chemical concentration in a medium that is

protective for that population at that target risk level.
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TABLE 2-2

RISK-BASED ACTION LEVELS
LI TUNGSTEN SITE

GROUNDWATER

Chemical

Benzene
1,1-Dichloroethene
1 ,2-Dichloroethene (total)
Methylene chloride
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl chloride
Antimony
Arsenic
Cadmium
Copper
Lead
Nickel

Risk-Based Action Levels
Site Worker

HI = 1
(mg/L)

N/A
N/A

0.92/0.46 a
N/A
N/A
N/A

0.61/0.305 a
N/A
0.04
0.03
N/A
N/A
N/A
N/A

IE-04
Cancer Risk

(mg/L)
0.98
0.05
N/A
3.81
0.55
N/A
2.59
0.01
N/A
0.02
N/A
N/A
N/A
N/A

1E-06
Cancer Risk

(mg/L)
0.01

0.0005
N/A
0.04
0.005
N/A
0.03

0.0001
N/A

0.0002
N/A
N/A
N/A
N/A

SURFACE WATER

Chemical

Arsenic
Beryllium

Lead

Risk-Based Action Levels
Trespasser

H I = l

(mg/L)
N/A
N/A

N/A

IE-04
Cancer risk

(mg/L)
28

0.12

N/A

IE-06

Cancer Risk
(mg/L)
0.28

0.001
N/A

Child Resident

HI= 1
(mg/L)

N/A
N/A

0.1 4/0.046 a
N/A

0.1 4/0.046 a
0.29

0.09/0.03 a,b
N/A

0.006
0.005

0.008/0.004 c
0.6
N/A
0.31

IE-04
Cancer Risk

(mg/L)
0.62
0.01
N/A
2.42
0.34
N/A
1.63

0.009
N/A
0.01
N/A
N/A
N/A
N/A

IE-06
Cancer Risk

(mg/L)
0.006

0.0001
N/A
0.02
0.003
N/A
0.02

0.00009
N/A

0.0001
N/A
N/A
N/A
N/A

Adult Resident
IE-04

Cancer Risk
(mg/L)

0.29
0.01
N/A
1.01
0.16
N/A
0.76

0.004
N/A

0.006
N/A
N/A
N/A
N/A

IE-06
Cancer Risk

(mg/L)
0.003
0.0001

N/A
0.010
0.002
N/A

0.008
0.00004

N/A
0.00006

N/A
N/A
N/A
N/A

ARARs
USEPA

MCLs[l]

(mg/L)
0.005
0.007

O.07a/O.lb
0.005
0.005

0.2
0.005
0.002
0.006
0.05

0.005
1.3c

O.OISc
O.ld

NYS
MCLs [2]

(mg/L)
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.002
NA
0.05
0.010

I.Oa
0.05
NA

NYSDEC
WQS [3]

(mg/L)
0.0007
0.005

0.005 a
0.005
0.005
0.005
0.005
0002
0.003
0.025
0.01
0.2

0.025
NA
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General Notes: HI - Chemical-specific total pathway hazard index

N/A = Not applicable

NA = Not available

a = The second value is the risk-based action levels adjusted for liver effects

b = While trichloroethene also produces kidney effects, adjusting for liver effects is more conservative,

c = The second value is the risk-based action levels adjusted for kidney effects.

[ I ] USEPA Maximum Contaminant Levels; 40 CFR Part 141

Notes for [1]:

a = for cis-1,2-dichloroethene

b = for trans-1,2-dichloroethene

c = action level

d = being remanded

[2] NYS Maximum Contaminant Levels; 10 NYCRR Part 1

Notes for [2]:

*• a = secondary MCL

[3] NYSDEC Water Quality Standards and Guidance Values; 6 NYCRR Part 703. Standards for Class GA groundwater.

Notes for [3]:

a = for trans-1,2-dichloroethene

O
O
GJ
M
Go
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TABLE 2-3

RISK-BASED ACTION LEVELS
CAPTAIN'S COVE SITE

GROUNDWATER

Chemical

Benzene
Chlorobenzene
Chloroform
1,2-Dichloroethane
1 ,2-Dichloroethene (total)
Tetrachloroethene
Trichloroethene
Vinyl chloride
bis(2-Chloroethyl)ether
1 ,4-Dichlorobenzene
Antimony

Arsenic
Lead

Risk-Based Action Levels
Site Worker

H I = 1
(mg/L)

N/A
N/A
1.02

N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.04

0.03
N/A

1E-04
Cancer Risk

(mg/L)
N/A
N/A
4.66
0.32
N/A
0.55
N/A
0.01
0,03
1.16
N/A
0.02
N/A

1E-06
Cancer Risk

(mg/L)
N/A
N/A
0.05
0.003
N/A

0.005
N/A

0.0001
0.0003

0.01
N/A

0.0002
N/A

Child Resident

Hl= 1
(mg/L)

N/A
0.07/0.014 a

0.00 1/0. 0002 a
0.02

0.14/0.028 a
0.1 4/0.028 a
0.09/0.01 8 a

N/A
N/A
N/A

0.006

0.005
N/A

IE-04
Cancer Risk

_ (mg/L)
N/A
N/A
2.93
0.20
N/A
0.34
N/A

0.009
0.02
0.70
N/A
0.01
N/A

1E-06
Cancer Risk

(mg/L)
N/A
N/A
0.03
0.002
N/A

0.003
N/A

0.00009
0.0002
0.007
N/A

0.0001
N/A

Adult Resident
IE-04

Cancer Risk
(mg/L)

0.29
N/A
1.36
0.09
N/A
0.16
0.76
0.004
0.008
0.32
N/A
0.006
N/A

IE-06
Cancer Risk

(mg/L)
0.003
N/A
0.01

0.001
N/A
0.002
0.008

0.00004
0.00008

0.003
N/A

0.00006

N/A

ARARs
USEPA 1 NYS

MCLs[l]

(mg/L)
0.005

NA
0.01a/0.08b

0.005
O.07c/O.ld

0.005
0.005
0.002

NA
0.075
0.006

0.05
O.OISe

MCLs [2]

(mg/L)
0.005
0.005
0.050
0.005
0.005
0.005
0.005
0.002
0.005
0.005
NA
0.05
0.05

NYSDEC
WQS [3]

(mg/L)
0.0007
0.0050
0.0070
0.0050
0.005 a
0.005
0.005
0.002
0.001

0.0047 b
0.003

0.025
0.025

o
o
u>

General Notes: HI - Chemical-specific total pathway hazard index

N/A = Not applicable

NA = Not available
a = The second value is the risk-based action level adjusted for liver effects

[I] USEPA Maximum Contaminant Levels; 40CFR Part 141

Notes for [I]:

a = Current MCL

b = 1994 Proposed rule for Disinfection By-Products'.Total for all tri halo-methanes combined cannot exceed the 0.08 level.

c = for cis-l,2-dichloroethene

d = for trans-1,2-dichloroethene

e = action level

[2] NYS Maximum Contaminant Levels; 10 NYCRR Part I

[3] NYSDEC Water Quality Standards and Guidance Values; 6 NYCRR Part 703. Standards for Class GA groundwater.

Notes for [3]:

a = for trans-1,2-dichloroethene
g:\8001202fsrept\tabl2-3.xls b = for j ,2-djchlorobenzene and 1,4-dichlorobenzene Rbals



TABLE 2-4

RISK-BASED ACTION LEVELS
LI TUNGSTEN SITE

ALL SOILS

Chemical

Benzo[a]pyrene
Benzo[b]fluoranthene
Dibenz[a,h]anthracene
PCBs
Antimony
Arsenic
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Silver

Risk-Based Action Levels
Construction Worker

HI= 1
(mg/kg)

N/A
N/A
N/A
N/A

355/1 77.5 a
222

98/49 a
N/A
N/A
N/A
244

17,743
53,229

1E-04
Cancer Risk

(mg/kg)
N/A
N/A
N/A
N/A
N/A
2412
N/A
N/A
N/A
N/A
N/A
N/A
N/A

1E-06
Cancer Risk

(mg/kg)
N/A
N/A
N/A
N/A
N/A
24

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Child Resident

H I = 1
(mg/kg

N/A
N/A
N/A
N/A
31
20

N/A
2,894

23,464
N/A
1,799
1,564
N/A

1E-04
Cancer Risk

(mg/kg)
13

125
13
28

N/A
52

N/A
N/A
N/A
N/A
N/A
N/A
N/A

IE-06
Cancer Risk

(mg/kg)
0.13
1.25
0.13
0.28
N/A
0.52
N/A
N/A
N/A
N/A
N/A
N/A
N/A

ARARs
NYSDEC

TAGM 4046
levels [1]
(mg/kg)

0.061 orMDL
1.1

0.014 or MDL
1.0/10a

SB
7.5 or SB
30 or SB
25 or SB

2,000 or SB
SBb
SB

13 or SB
SB

To Be Considered Criteria
USEPA
SSLs [2]

Ingestion
(mg/kg)
0.09ac

0.9a
0.09ac

I.Oe
31

0.4a
NA
NA
NA

f
NA

1 ,600b
390b

Inhalation
(mg/kg)

N A d
N A d
N A d
N A e
NAd
750a
NA
NA
NA

f
NA

I3,000a
N A d

Average
Site Soil

Background
(mg/kg)

NA
NA
NA
NA
1.6
6.3

7.27
16

20591
24

677
13

0.47

SURFACE SOIL

Chemical

PCBs
Antimony
Arsenic
Lead
Manganese

Risk-Based Action Levels
Site Worker

Hl= 1
(mg/kg)

5
818
209
N/A

47,012

1E-04
Cancer Risk

(mg/kg)
35

N/A
130

N/A
N/A

IE-06
Cancer Risk

(mg/kg)
0.35
N/A
1.30
N/A
N/A

Trespasser

Hl= 1
(mg/kg

N/A
702
303
N/A

40,366

1 E-04 1 E-06
Cancer Risk

(mg/kg)
272
N/A
785
N/A
N/A

Cancer Risk
(mg/kg)

2.72
N/A
7.85
N/A
N/A

ARARs
NYSDEC

TAGM 4046
levels [1]
(mg/kg)
1.0/IOa

SB
7.5 or SB

SBb
SB

To Be Considered Criteria
USEPA
SSLs [2]

Ingestion
(mg/kg)

I.Oe
31

0.4a
f

NA

Inhalation
(mg/kg)

N A e
N A d
750a

f

NA

Average
Site Soil

Background
(mg/kg)

NA
1.6
6.3
24

677
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TABLE 2-4 (Continued)

RISK-BASED ACTION LEVELS
LI TUNGSTEN SITE

SEDIMENT

Chemical

Arsenic
Lead

Risk-Based Action Levels
Trespasser

HI= 1
(mg/kg)

303
N/A

1E-04
Cancer risk

(mg/kg)
785
N/A

1E-06
Cancer Risk

(mg/kg)
7.85
N/A

O
o
CO

General Notes:
HI - Chemical-specific total pathway hazard index
N/A = Not applicable
NA = Not available
a = The second value is the risk-based action level adjusted for circulatory system effects
[I ] New York State Department of Environmental Conservation Technical and Administrative Guidance Memorandum

on Determination of Soil Cleanup Objectives and Cleanup Levels; HRW-94-4046
suburban areas or near highways are much higher and typically range from 200-500 mg/kg.

Notes for [1]:
a = 1.0 mg/kg for surface soil and 10 mg/kg for subsurface soil,
b = Background levels for lead vary widely. Average levels in undeveloped, rural areas may range from 4-61 mg/kg. Average background levels in metropolitan or

suburban areas or near highways are much higher and typically range from 200-500 mg/kg.

SB = Site Background
MDL = Method Detection Limit

[2] USEPA Soil Screening Levels based on residential land use; the SSLs are based on the effects (noncarcinogenic or carcinogenic) that produce the most restrictive value.

Notes for [2]:
a = Calculated values correspond to a cancer risk level of 1 in 1,000,000.
b = Calculated values correspond to a noncancer hazard quotient of 1.
c = Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).

d = No toxicity criteria available for that route of exposure.
e = A preliminary remediation goal of 1 mg/kg has been set for PCBs.
f = An interim soil lead guidance value of 400 mg/kg for residential land use and a soil lead guidance range of 750 - 1700 mg/kg for industrial land use have been set for lead.
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TABLE 2-5

RISK-BASED ACTION LEVELS
CAPTAIN'S COVE SITE

ALL SOILS

Chemical

Benzo(a)anthracene
Benzo[a]pyrene
Benzo[b]f1uoranthene
Dibenz[a,h]anthracene
PCBs
Antimony
Arsenic
Barium
Cadmium
Cobalt
Copper
Iron
Lead
Manganese

Risk-Based Action Levels
Construction Worker

H I = 1
(mg/kg)

N/A
N/A
N/A
N/A

10/5 a
355/118 b

222
2,373/791 b,c

428
99/33 b
32,825
266,146

N/A
244

IE-04
Cancer Risk

(mg/kg)
N/A
N/A
N/A
N/A
N/A
N/A
2412
N/A
N/A
N/A
N/A
N/A
N/A
N/A

IE-06
Cancer Risk

(mg/kg)
N/A
N/A
N/A
N/A
N/A
N/A
24

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Child Resident

HI= 1
(mg/kg

N/A
N/A
N/A
N/A
0.97
31
20

N/A
42

N/A
2,894
23,464

N/A
1,799

IE-04
Cancer Risk

(mg/kg)
125
13

125
13
28

N/A
52

N/A
N/A
N/A
N/A
N/A
N/A
N/A

IE-06
Cancer Risk

(mg/kg)
1.25
0.13
1.25
0.13
0.28
N/A
0.52
N/A
N/A
N/A
N/A
N/A
N/A
N/A

ARARs
NYSDEC

TAGM 4046
levels [1]
(mg/kg)

0.024 or MDL
0.061 or MDL

1.1
0.0 14 or MDL

I.O/lOa
SB

7.5 or SB
300 or SB

1 or SB
30 or SB
25 or SB

2,000 or SB
SBb
SB

To Be Considered Criteria
USEPA
SSLs [2]

Ingestion
(mg/kg)

0.9a
0.09ac
0.9a

0.09ac
l.Oe
31

0.4a
690,000b

1 ,800e
NA
NA
NA

f
NA

Inhalation
(mg/kg)

N A d
N A d
N A d
NAd
N A e
N A d
750a

l,600g

8g
NA
NA
NA

f
NA

Average
Site Soil

Background
(mg/kg)

NA
NA
NA
NA
NA
1.6
6.3
49
ND
7.27

16
20591

24
677

SURFACE SOIL

Chemical

PCBs
Antimony
Arsenic
Lead

Risk-Based Action Levels
Site Worker

H l = l
(mg/kg)

4.99
818
209
N/A

IE-04
Cancer Risk

(mg/kg)
35

N/A
130
N/A

IE-06
Cancer Risk

(mg/kg)
0.35
N/A
1.30
N/A

Trespasser

H l = l
(mg/kg

9.34
702
303
N/A

IE-04
Cancer Risk

(mg/kg)
272
N/A
785
N/A

IE-06
Cancer Risk

(mg/kg)
2.72
N/A
7.85
N/A

ARARs
NYSDEC

TAGM 4046
levels [1]
(mg/kg)
I .O / lOa

SB
7.5 or SB

SBb

To Be Considered Criteria
USEPA
SSLs [2]

Ingestion
(mg/kg)

l.Oe
31

0.4a
f

Inhalation
(mg/kg)

N A e
N A d
750a

f

Average
Site Soil

Background
(mg/kg)

NA
1.6
6.3
24
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TABLE 2-5 (Continued)

RISK-BASED ACTION LEVELS
CAPTAIN'S COVE SITE

SEDIMENT

Chemical

Arsenic
Lead

Risk-Based Action Levels
Trespasser

H I = 1
(mg/kg)

N/A
N/A

1E-04
Cancer risk

(mg/kg)
785
N/A

1E-06
Cancer Risk

(mg/kg)
7.85
N/A

O
o
u>
M
00

General Notes:
HI - Chemical-specific total pathway hazard index
N/A = Not applicable
NA = Not available

a = The second value is the risk-based action level adjusted for developmental effects

b = The second value is the risk-based action levels adjusted for circulatory effects

c = While barium also produces developmental effects, adjusting for circulatory system effects is more conservative.
[I] New York State Department of Environmental Conservation Technical and Administrative Guidance Memorandum

on Determination of Soil Cleanup Objectives and Cleanup Levels; HRW-94-4046

Notes for [1]:
a = 1.0 mg/kg for surface soil and 10 mg/kg for subsurface soil.

b = Background levels for lead vary widely. Average levels in undeveloped, rural areas may range from 4-61 mg/kg. Average background levels in metropolitan or
suburban areas or near highways are much higher and typically range from 200-500 mg/kg.

SB = Site Background
MDL = Method Detection Limit

[2] USEPA Soil Screening Levels based on residential land use; the SSLs are based on the effects (noncarcinogenic or carcinogenic) that produce the most restrictive value.

Notes for [2]:
a = Calculated values correspond to a cancer risk level of 1 in 1,000,000.
b = Calculated values correspond to a noncancer hazard quotient of 1.
c = Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).

d = No toxicity criteria available for that route of exposure.
e = A preliminary remediation goal of I mg/kg has been set for PCBs.
f = An interim soil lead guidance value of 400 mg/kg for residential land use and a soil lead guidance range of 750 -1700 mg/kg for industrial land use have been set for lead.

g = SSL for a pH of 6.8.

g:\8001202\fsrept\tabl2-4.xls
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Generally, risk-based action levels with a target risk level of 1E-06 for individual

carcinogens leads to cumulative risks within the 1E-04 to 1E-06 acceptable risk range. To be

protective of cumulative risks from exposure to noncarcinogens, consideration was given to

those chemicals that induce the same effect (termed toxic endpoint). The chemicals that can

affect the same target organ or system (i.e., have the same toxic endpoint), based on the

toxicological basis used to derive the verified reference dose (RfD) or verified reference

concentration (RfC), are presented below.

Toxicological Basis
Central Nervous
System
Circulatory System

Development

Immune System
Kidney

Liver

Skin

Gastrointestinal Tract
Lung

Chemical
1,1,1 -Trichloroethane
Manganese
Antimony
Barium
Cobalt
PCBs
Barium
Nickel
PCBs
Trichloroethene
1,4-Dichlorobenzene
Cadmium
Chlorobenzene
Chloroform
1,1 -Dichloroethene
1,2-Dichloroethene (total)
Methylene chloride
Tetrachloroethene
Trichloroethene
1,4-Dichlorobenzene
Iron
Arsenic
Silver
Copper
1,2-Dichloroethane

For each medium, if more than one chemical has the same toxic endpoint, the risk-based

action levels for those chemicals were adjusted by dividing by the number of chemicals within

that group. For example, the risk-based action levels derived for site worker exposure to

groundwater at the Li Tungsien site for 1,2-dichloroethene (total) and trichloroethene, both liver

G :\3020005\FSREPT\SECT2. WPD 2-5
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toxins, were divided by 2. The risk-based action levels in groundwater and all soil were adjusted

as presented in Tables 2-2 through 2-5.

Exposure to surface soil via inhalation of respirable particulates by off-site residential

receptors was evaluated in the baseline risk assessment for the Li Tungsten site. Due to the

complexity of modeling the emission and dispersion in air of multiple chemicals from multiple

area Sources for evaluating risks to the off-site residents under the current scenario, risk-based

action levels for this population were not specifically derived. Instead, risk-based action levels

derived for soil for other populations were used to re-estimate the risks to off-site residents. The

risk-based action levels were input into the exposure and risk calculations, for the predominant

contributors to the risk estimates (i.e., arsenic, cobalt and manganese), by an iterative process

beginning with the highest concentration. The risk-based action levels based on non-

carcinogenic effects for arsenic for trespasser exposure to surface soil and for cobalt and

manganese for construction worker exposure to all soils are protective of off-site resident

inhalation exposure.

2.2.3 Determination of Radiological Risk-Based Action Levels

As discussed in Section 2.2.4.2, OSWER Directive No. 9200.4-25 (USEPA, 1998)

established cleanup levels of 5 pCi/g plus background (i.e., approximately 6 pCi/g) for radium

(sum of 226Ra and 228Ra) and thorium (sum of 230Th and 232Th) as relevant and appropriate at sites

such as Li Tungsten where waste residues are similar to those present at uranium mill tailings

sites. The RESRAD modeling performed as part of the radiological risk assessment during the

RI, confirmed that these concentrations are protective for future occupants of the Li Tungsten

site.

2.2.4 Allowable Exposure Based on ARARs

Section 121(d)(2)(A) of CERCLA incorporates into law the CERCLA Compliance

Policy, which specifies that Superfund remedial actions meet any federal standards,

requirements, criteria, or limitations that are determined to be ARARs. State ARARs must be

met if they are more stringent than federal requirements. Furthermore, Section 121 requires the

G:\3020005\FSREPT\SECT2.WPD 2-6
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selection of a remedial action that is protective of human health and the environment.

Determining protectiveness involves a risk assessment in accordance with CERCLA guidance.

TBCs are non-promulgated advisories or guidance issued by federal or state government

that are not legally binding and do not have the status of potential ARARs. As described below,

TBCs will be considered along with ARARs and may be used in determining the necessary level

of cleanup for protection of health and the environment.

ARARs (and TBCs necessary for protection) must be attained for hazardous substances,

pollutants, or contaminants remaining on-site at the completion of the remedial action, unless

waiver of an ARAR is justified. In addition, the USEPA intends that the implementation of

remedial actions should also comply with ARARs (and TBCs as appropriate) to protect public

health and the environment. ARARs (and TBCs necessary for protection), pertaining both to

contaminant levels and to performance or design standards, should generally be attained at all

points of potential exposure, or at the point specified by the ARAR itself.

This section describes federal and state environmental and public health requirements that

are potential ARARs and TBCs for these sites. The information in this section is based upon

CERCLA Compliance with Other Laws Manual: Interim Final (USEPA, 1988b), CERCLA

Compliance with Other Laws Manual: Part II. Clean Air Act and Other Environmental and State

Requirements (USEPA, 1989a), and USEPA's Generic Work Plan (USEPA, 1989b).

2.2.4.1 Definition of ARARs

A requirement under other environmental laws may be either "applicable" or "relevant

and appropriate," but not both. Identification of ARARs must be done on a site-specific basis

and involves a two-part analysis. First, determine if a given requirement is applicable; then if

it is not applicable, determine if it is nevertheless both relevant and appropriate.

Applicable Requirements are those cleanup standards, standards of control and other substantive

environmental protection requirements, criteria, or limitations promulgated under federal or state

law that specifically address a hazardous substance, pollutant, contaminant, remedial action,

location, or other circumstance at a CERCLA site.

G:\3020005\FSREPT\SECT2.WPD 2-7
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Relevant and Appropriate Requirements are those cleanup standards, standards of control and

other substantive environmental protection requirements, criteria, or limitations promulgated

under federal or state law that, while not "applicable" to a hazardous substance, pollutant,

contaminant, remedial action, location, or other circumstance at a CERCLA site, address

problems or situations sufficiently similar to those encountered at the CERCLA site that their

use is well suited to the particular site.

Other Requirements To Be Considered are federal and state guidance documents or criteria that

are not generally enforceable but are advisory and do not have the status of potential ARARs.

Guidance documents or advisories TBC in determining the necessary level of cleanup for

protection of human health or the environment may be used where no specific ARARs exist for

a chemical or situation, or where such ARARs are not sufficient to be protective. Three

classifications of ARARs have been established and include:

• Chemical-Specific - Usually health or risk-based numerical values or

methodologies which, when applied to site-specific conditions, result in the

establishment of numerical values. These values establish the acceptable amount

or concentration of a chemical that may be found in, or discharged to, the ambient

environment;

• Location-Specific - Restrictions placed on the concentration of hazardous

substances or the conduct of activities solely because they occur in special

locations; and

• Action-Specific - Usually technology or activity-based requirements or

limitations on actions taken with respect to hazardous wastes.

A list of chemical-specific, location-specific and action-specific ARARs are presented

in Tables 2-6, 2-7 and 2-8, respectively. As the FS progresses to remedial design/remedial

action, this list of ARARs can be continually updated. ARARs are used as a guide to determine

G:\3020005\FSREPT\SECT2.WPD 2-8 ~~ ~~
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REGULATORY ARAR
IDENTIFICATION

Chemical Specific ARARs
Table 2-6

STATES REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal 40 CFR, Part 268.35
Waste specific
prohibitions-Third
Third wastes

Relevant
and

appropriate

Debris contaminated with any
characteristic hazardous waste for which
treatment standards are established are
prohibited from land disposal.

Debris is defined as nonfriable inorganic solids
or metal that are incapable of passing through a
9.5 mm standard sieve that require cutting,
crushing and grinding in mechanical sizing
equipment.

Federal 40 CFR, Part 268.40
Treatment Standards
found in Table 1 in
40 CFR Part 261.24

Relevant
and

appropriate

Hazardous constituents in hazardous waste
or in treated residue must be at or below
the values found in the table ("total waste
standards) for that waste and the extract of
treated residue must be at or below the
values found in the "waste extract
standards" and the waste must be treated
using specified technology.

Technology standards or an equivalent treatment
technology approved by the administrator exists
for wastes prior to land disposal.

Federal 40 CFR, Part 268 Relevant
and

appropriate

Land Disposal Restrictions (LDRs)
identifies hazardous wastes that are
restricted from land disposal and defines
the limited circumstances under which an
otherwise prohibited waste may be land
disposed.

Soils and sediments removed for off-site disposal
may contain inorganic contaminants at
concentrations which trigger LDRs.

Federal 40 CFR, Part 262 Relevant
and

appropriate

Standards Applicable to generators of
hazardous waste

Some remedial actions will generate hazardous
waste for treatment and disposal.

Federal
O
O
u>
to
u>

40 CFR, Part 263 Relevant
and

appropriate

Standards applicable to transporters of
hazardous waste

Some remedial actions require transportation and
off-site disposal of hazardous wastes.



Federal

Federal

Federal

Federal

O
o
to
to

40 CFR, Part 264

OSWER Off-site
Policy Directive
Number 98934.11

40 CFR Part 264

40 CFR Part 265,
subparts I & J

40 CFR 141
Safe Drinking Water
Act (SDWA)
Maximum Contaminant
Levels (MCLs)

Relevant
and

appropriate

Relevant
and

appropriate

Relevant
and

appropriate

Relevant
and

appropriate

Relevant
and

Appropriate

— ,1,1,

Standards for owners and operators of
hazardous waste treatment, storage .and
disposal facilities are applicable to any on-
site units that treat, store, or dispose of
RCRA listed or characteristic hazardous
wastes
— .
This ensures that facilities authorized to
CERCLA generated wastes comply with
RCRA operating standards

—

Offsite units that treat, store or dispose of
RCRA listed or characteristic wastes.
Regulations address groundwater and
closure.(Subpt F & G)

-• i i—^^_

Defines time frame wastes may be stored
on-site. The date on which the
accumulation began must be clearly
indicated on each container/ tank.

~ • .
Provides standards for the protection of
drinking water.

Some remedial alternatives include options
which depend on on-site disposal of inorganic
contaminated waste.

'— — .

Some remedial action alternatives include
options for off-site disposal.

Some remedial action alternatives include
options which depend on on-site disposal of
contaminated waste.
Groundwater will require monitoring for
remedial action alternatives.

—Some remedial action alternatives will require
the temporary storage of hazardous wastes on-
site prior to transfer or on-site disposal.

The promulgated values are included in the
SDWA MCLs. The standards are compared with
the maximum contaminant levels at the Li
Tungsten and Captain's Cove Adjunct Sites.



REGULATORY ARAR

Chemical Specific ARARs
Table 2-6

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal Application of Subtitle
D to Mining Waste

To be
Considered

If materials to be disposed of are
determined to be a RCRA hazardous
waste, they may be subject to control
under Subtitle C

Some remedial actions may require fully
compliance with RCRA hazardous waste
disposal requirements under Subtitle C if
determined to be mining wastes.

Federal Joint NRC/EPA
Guidance on Testing
Requirements for
Mixed Waste

To be
Considered

Used to determine the wastes' RCRA
hazard status and LDR sampling
requirements. Mixed waste must comply
with both AEA and RCRA statutes and
regulations (AEA takes precedence where
there is inconsistency between the two
laws)

Testing requirements must be considered in
developing sampling programs for mixed wastes.

o
o
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to
en



Location Specific ARARs
Table 2-7

REGULATORY
LEVEL

Federal

Federal

Federal

Federal

Federal

Federal

ARAR
IDENTIDtCATIOfl

40 CFR Part 261,
RCRA Section 3001 (b)
(3)(c)

Wetlands

Floodplains Assessment

Cultural Resources

Endangered Species

Coastal Zone

STATUS

Relevant and
appropriate

Relevant and
appropriate

Relevant and
appropriate

Relevant and
appropriate

Relevant and
appropriate

Relevant and
appropriate

REQUIREMENT SYNOPSIS

Regulatory determination for solid
waste from the extraction and
beneficiation of ores and minerals

Functional assessment and impacts
mitigation

Must be developed if remedial
action impact flood plains.

Determination whether the sites are
sensitive for the presence of

potentially significant cultural
resources-

Regulations for the protection of
endangered species.

Evaluation must be conducted to
evaluate any proposed remedial
actions

FS CONSIDERATION

This section of RCRA requires Administrator
to determine whether to promulgate
regulations under Subtitle C of the Act for
these wastes or to determine that such
regulations are unwarranted

Some remedial actions may disturb the three
wetand areas identified on Parcel B and C.

Assessment of the remedial action's impacts
on the floodplain as well as recommending
appropriate measures to protect the remedy
against a potential flood event

NB still working on their comments as of
1/98

No further action required as indicated by
USEPA, Region II.

Impacts to coastal zones must be evaluated
for some remedial actions.

O
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Action Specific ARARs
Table 2-8

REGULATORY
LEVEL

ARAR
IDENTIFICATION

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal 40 CFR, Part 268.35
Waste specific
prohibitions-Third third
wastes

Relevant
and

appropriate

Debris contaminated with any
characteristic waste for which
treatment standards are established
are prohibited from land disposal.

Debris is defined as nonfriable inorganic
solids or metal that are incapable of passing
through a 9.5 mm standard sieve that
require cutting, crushing and grinding in
mechanical sizing equipment.

Federal 40 CFR, Part 268 Relevant
and

appropriate

Land Disposal Restrictions (LDRs)
identifies hazardous wastes that are
restricted from land disposal and
defines the limited circumstances
under which an otherwise prohibited
waste may be land disposed.

LDRs contain requirements for testing,
treatment, storage, notification, certification
of compliance, variances and record
keeping. Wastes may be excluded from the
ban under select circumstances defined in
40 CFR Part 268

Federal 40 CFR 192 Relevant
and

appropriate

Standards for the disposal and control
of uranium and thorium tailings.
Requires excavation of soil with
radium concentrations (sum of 228Th
and 2" Th) greater than 5 pCi/g over
the first 15 cm below the surface and
15 pCi/g in subsequent subsurface
soils (over areas >100 square meters).
Provides radon progeny standard for
exposure of 0.02 WL

These standards provide guidelines for the
remediation /excavation of materials
contaminated with the ROPC

Federal 40 CFR 50 Relevant
and

Appropriate

O
O
U)
to

Defines levels of air quality to protect
the public health and welfare from
any known or anticipated adverse
effects of a pollutant.

Provides ambient air quality standards
during remediation.



Action Specific ARARs
Table 2-8

REGULATORY
LEVEL

ARAR
IDENTIFICATION

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal 40CFR61 Relevant
and

Appropriate

Provides radionuclides exposure
standard of 10 mrem/yr to maximally
exposed member of public

Provides emissions standards during
remediation

State Naturally Occurring
Radioactive Material
(NORM)

Applicable Waste materials including soil and/or
building materials are analyzed for
chemically hazardous constituents (as
defined by RCRA regulations)

RCRA disposal requirements would be
ARARs if the waste disposed contains both
chemical constituents at hazardous levels
(as defined by RCRA)

State 6NYCRRParts200,201,
211, and 257

Applicable Criteria to prevent air pollution.
Requirements of owners and/or
operators of air contamination
sources.
Provides ambient air quality
standards.

Provides ambient air quality protection
requiements and guidelines during
remediation efforts.

State 6 NYCRR Parts 360 and
364

Applicable Outline requirements of solid and
hazardous waste mangement facilities
and transporters for managing
radioactive/hazardous materials.

For management of radioactive/hazardous
waste generated during the remediation
efforts (which includes on-site treatment).

State New York Hazardous
Waste Treatment, Storage
and Disposal Facility
Permitting Requirements
(6 NYCRR 370 and 373)

Relevant
and

Appropriate

This regulation outlines general waste
facility requirements, outline general
waste analyses, security measures,
inspections and training requirements.

These requirments must be considered for
on-site landfill alternatives.

o
O
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Action Specific ARARs
Table 2-8

REGULATORY
LEVEL

ARAR
IDENTIFICATION

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal 49CFR 173
Hazardous Materials
Transportation Act

Applicable Requirements for the transportation of
hazardous and radioactive materials.
Radioactive materials defined as:
(1) Material having a specific activity
greater than 0.002 micro-Curie per
gram (uCi/g)
(2) Low Specific Activity (LSA)
material-uranium or thorium ores and
nonradioactive material externally
contaminated with no more than 0.1
uCi per square cm.

Some remedial actions require the off-site
disposal of hazardous and radioactive
materials.

Federal 49CFR 173.411-423 Applicable Outlines specific packing
requirements for LSA materials.

For remedial action alternatives involving
off-site shipment, a single shipment must
not exceed 2,000 pCi/g for total
radioactivity concentration.

Federal OSHA - General Industry
Standards (29 CFR 1910)

Applicable These regulations specify the 8-hour
time-weighted average concentration
for worker exposure to various
organic compounds. Training
requirements for workers at hazardous
waste operations are specified in 29
CFR 1910.120

These regulations are applicable during
remedial actions during construction of
facilities for soil and groundwater
remediation at the Li Tungsten and
Captain's Cove Adjunct sites.
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Action Specific ARARs
Table 2-8

REGULATORY
LEVEL

ARAR
IDENTIFICATION

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal 40 CFR 122.44 Relevant
and

Appropriate

Requires to use best available
technology (BAT) to control toxic
and nonconventional pollutants; use
of best conventional pollutant control
technology (BCT) for conventional
pollutants. Technology-based
limitations may be determined on a
case-by-case basis.

Remedial action alternatives require the
best available technology to control toxic
and nonconventional pollutants.

Federal 40 CFR 12.100 and 40
CFR 125.104

Relevant
and

Appropriate

Requires to develop and implement a
Best Management Practices program
to prevent the release of toxic
constituents to surface water.

Since portions of the Li Tungsten and
Captain's Cove Adjunct sites border bodies,
a Best management Practice Program will
need to be implemented to prevent the
release of toxic constituents.

Federal 40 CFR 136.1-136.4 Relevant
and

Appropriate

Approved test methods for waste
constituents to be monitored must be
followed. Detailed requirements for
analytical procedures and quality
controls are provided.

Samples preservation procedures,
container materials and maximum
allowable holding times are
prescribed.

Analytical samples collected and analyzed
for remedial action of soils and
groundwater must follow approved test
methods and quality control procedures.

Applicable to confimration of post-
remediation sampling and long-term
groundwater monitoring.

O
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Action Specific ARARs
Table 2-8

REGULATORY
WBVEL

ARAR
IDENTIFICATION

STATUS REQUIREMENT SYNOPSIS FS CONSIDERATION

Federal CWA Water Quality
Criteria (WQC) for
Protection of Human
Health and Aquatic Lifes

To Be
Considered

Contaminant levels regulated by
WQC are provided to protect human
health for exposure from drinking
water and from consuming aquatic
organisms (primary fish) and from
fish consumption alone.

WQC are also relevant and appropriate to
evalute surface water discharge
acceptability.

Federal RCRA 3004 (f), (g), and
(m) 40 CFR Parts 148 &
268.2 established under
the Hazardous and Solid
Waste Amendments
(HSWA)

Relevant
and

Appropriate

Hazardous waste to be injected is
subject to land ban regulations.
Treated groundwater that meets the
definition of hazardous waste and is
to be injected also is subject to land
ban regulations.

Groundwater contamination with
restricted RCRA hazardous waste,
which is extracted must meet the best
demonstrated available technology
(BOAT) identified for that waste
under the RCRA CDRs prior to each
reinjection, in a pump-and-treat
reinjection remediation system.

Groundwater remediation alternatives
under consideration include options for
withdrawal and reinjection of treated
groundwater.

Treated groundwater that meets the
definition of hazardous waste and is to be
injected also is subject to land ban
regulations.

State

o
o
to
u>

NY TOGS 2.1.2 April
1987

To be
Considered

Provides standards for reinjection of
treated groundwater. References the
application NY effluent limitation for
discharge of treated groundwater, 6
NYCRR 703.6. Groundwater to be
treated to drinking water standards
prior to reinjection.

Standards for pump and treat groundwater
alternatives and application of NY effluent
limitations for discharge of treated
groundwater.



REGULATORY

Federal

Federal

State

State

o
o
u>
u>

ARAR

lFlC

NY TOGS l.l.l
June 1998

— .
40 CFR 144.12, 144.13
144.16, 144.28, 144 5l'
14.55, 40 CFR 144.55 '

40 CFR 147

40 CFR 148.20

6 NYCRR Groundwater
Quality Standards Part
703.5

New York State Air
Guidelines for Control of
Toxins
(Air Guide-1)

Action Specific ARAR
Table 2-8

STATUS

To be

Relevant Provides criteria for
and

Appropriate
•
Relevant

and
Appropriate

treated groundwater.
reinjection of

Provides requirements to comply with
state underground injection.

PS CONSIDERATION

Provides discharge standards of treatedgroundwater.
• - — -----

Criteria for remedial action alternativesnoWn,gpUmpand

me LI i ungsten site--- - _ _ _

On-site injection of treated groundwater
must comply with state requirements.

Remedial action alternatives involving the
mject-on of treated groundwater into
mjecuon wells will consider this criteria.

»-mere w,,l be no migration of
hazardous constituents under the
injection zone.

ApP'iCable |P^u7,̂ ^

groundwater. Certain contaminant
levels are specified.

Provides NYSDEC guidelines for
ambient air concentrations for
individual compounds.

Remedial action alternatives for
groundwater must meet the quality
standards specified under 6 NYCRR, Parl

' .

Provides ambient air quality guidance
values during remediation.



Action Specific ARARs H^
Table 2-8

REGULATORY
LEVEL

State

State

ARAR
IDENTIFICATION

NYSDEC, Division of
Hazardous Waste
Remediation - Technical
and Administrative
Guidance Memorandum
(TAGM): Determination
of Soil Cleanup
Objectives and Cleanup
Levels

NYSDEC - Technical
Guidance for Screening
Contaminated Sediments

STATUS

To be
Considered

To be
Considered

REQUIREMENT SYNOPSIS

Provides the basis and procedures to
determine soil cleanup levels at State
Superfund Sites

Provides methodology used by the
Division of Fish and Wildlife to
establish sediment criteria to identify
contaminated sediments.

FS CONSIDERATION

Provides soil cleanup objectives for
consideration in the development of soil
cleanup levels for nonradioactive
contaminants.

Provides guidance values to identify
contaminated sediments.

O
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the appropriate extent of cleanup; to formulate and select proposed treatment technologies; and

to govern the implementation/operation of the selected action. Primary consideration will be

given to remedial alternatives that attain or exceed the requirements found in the ARARs.

ARARs will also be discussed in Section 3.0 as they relate to the development and screening of

remedial alternatives.

2.2.4.2 Preliminary Identification of Potential Radioactivity ARARs and TBCs

The radionuclides uranium and thorium and their decay products (which include radium

and radon) are listed as hazardous substances under CERCLA in 40 CFR 302.4 because they are

classified as hazardous substances under Section 112 of the Clean Air Act. Regulatory

responsibilities for radiation protection are shared by the USEPA, Nuclear Regulatory

Commission (NRC), Occupational Safety and Health Administration (OSHA), United States

Department of Energy (DOE), United States Department of Transportation (DOT) and agencies

within the 50 State governments.

In OSWER Directive No. 9200.4-25, Use of Soil Cleanup Criteria in 40 CFR Part 192

as Remediation Goals for CERCLA Sites, the relevance at CERCLA sites of the 40 CFR Part

192 standards which establish cleanup levels at uranium mill tailing sites is described. When

thorium and/or radium contaminants at a CERCLA site are distributed in soil similar to their

distribution at mill tailing (Title I) sites as described in 40 CFR Part 192,' the 15 pCi/g limit for

radium in subsurface soils is a potentially relevant and appropriate requirement. This

concentration is used to identify contaminated materials; it is not the actual clean-up level. The

Directive states that the 5 pCi/g surface concentration for radium may be suitable if found to be

protective; utilizing the 15 pCi/g subsurface standard in effect ensures that all contaminated soil

in the subsurface is remediated to the 5 pCi/g level. Since Li Tungsten radioactive waste

residues are similar to uranium mill tailings waste, the 5 pCi/g and 15 pCi/g radium standards

are appropriate and relevant for use at the Li Tungsten site.

'Wastes found at these sites have very little residues contaminated at concentrations
between 5 pCi/g and 30 pCi/g. The 15 pCi/g subsurface radium standard is used to
effectively clean Title I properties to less than 5 pCi/g.
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OSWER Directive No. 9200.4-25 also addresses wastes which contain commingled

radium and thorium, such as the waste residues found at the Li Tungsten site. The 40 CFR Part

192 5 pCi/g standard for radium pertains to the sum of the concentrations of 226Ra and 22SRa.

Compliance with the standard mandates that 230Th (the parent radionuclide of 226Ra) and 232Th

(the parent radionuclide of 228Ra) must be limited to the same concentrations as their radium

decay products, so as to prevent future buildup (due to radioactive in-growth) of the radium

isotopes to concentrations which exceed the standard. Therefore, the standards also apply to the

sumof230Thand232Th.

USEPA has also adopted a policy of establishing dose-based guidance for limiting the

risk to the general public from exposure to residual radioactivity. OSWER Directive No. 9200.4-

18, Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination

(USEPA, 1997) advises USEPA staff that if a dose assessment is conducted at a site, then an

effective dose equivalent of 15 millirem per year (mrem/yr) above background should generally

be the maximum dose limit for humans. This dose rate would achieve a lifetime risk level of

approximately 3 x 10"4, which is a level generally considered protective and consistent with the

risk reduction objectives of the National Oil and Hazardous Substances Pollution Contingency

Plan (NCP)(USEPA, 1990). Since annual dose equivalent (from all pathways) cannot be directly

measured, dose assessment models must be utilized to relate medium-specific radionuclides of

concern to annual dose under a defined, appropriate land use scenario. The 15 mrem/yr dose

equivalent rate is not an ARAR, but rather a guidance level which should only be used to help

establish cleanup levels for radioactive materials in the absence of ARARs.

Occupational control of radiation exposure is addressed by OSHA in 29 CFR 1910.120,

Hazardous Waste Operations And Emergency Response. Radiation monitoring is required

during initial investigations of hazardous waste facilities. Radioactive wastes must not be

handled until the hazard to workers is assessed.

In 1993, the NYSDEC issued TAGM 4003, entitled Cleanup Guideline for Soils

Contaminated with Radioactive Materials (NYSDEC, 1993). This document established State

policy which limits the annual total effective dose equivalent to the maximally exposed member

of the general public to 10 mrem above background (with additional consideration given to
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ensure that doses are as low as reasonably achievable) from exposure to residual radioactivity

in soils. This guidance is a TBC for the two sites.

Risks due to exposure to radon and radon decay products have been evaluated by the

USEPA as well as many other scientific bodies. The USEPA has established indoor exposure

guidelines (which are a TBC for these two sites) in the 1992 Citizen's Guide to Radon (USEPA,

1992). To mitigate the impact of radon and its decay products, new construction should adhere

to relevant building codes.

The ingestion of radionuclides in drinking water has been regulated at the federal level.

MCLs have been promulgated by the USEPA in 40 CFR 141.15 and 141.16. These limit the

sum of 226Ra and 228Ra to 5 pCi/L, gross alpha activity (excluding radon and uranium isotopes)

to 15 pCi/L, and beta/gamma emitters to concentrations resulting in a 4 mrem annual dose

equivalent in community water systems. The MCLs for radionuclides in public drinking water

systems are summarized in Table 2-9.

The discharge of radionuclides to air and water is addressed by the State of New York

in 6 NYCRR Part 380-11.7 (Table II). Release limits for radium, thorium, and uranium above

natural background are shown in Table 2-10. Limits for release into the sanitary sewer system

contained in NYCRR Part 380-11.7 (Table III) are shown in Table 2-11. Another potential

ARAR is NYS ECL Part 382, which contains the regulations pertaining to low-level radioactive

waste disposal facilities.

Naturally Occurring Radioactive Material (NORM) is not considered hazardous waste

under the Resource Conservation and Recovery Act (RCRA), nor does it fall into any

classification categories under the Atomic Energy Act (AEA) or the Low Level Radioactive

Waste Policy Act (LLRWPA). Prior to disposal, waste material will be analyzed for chemically

hazardous materials as defined in RCRA regulations. RCRA disposal requirements are relevant

and appropriate to commingled wastes containing both chemical and radioactive materials.

Regulations under 49 CFR 171-173 govern all modes of hazardous materials transportation,

including packing, repacking, handling, labeling, marking, placarding and routing. Key

definitions which address DOT regulations concerning radioactive material are:

G:\3020005\FSREPT\SECT2.WPD 2-11 „
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TABLE 2-9

MAXIMUM CONTAMINANT LIMITS (MCLs) FOR RADIONUCLIDES
IN PUBLIC DRINKING WATER SYSTEMS

RADIONUCLIDE

Ra-226 & Ra-228

Gross Alpha (excluding
radon and uranium)

Beta/gamma emitters

MCL (pCi/L)

5

15

4*

*Beta/gamma emitters limited to concentrations resulting in a 4 mrem annual dose
equivalent.

Source: 10 NYCRR Part 5-1.52; 40 CFR 141.15-. 16.
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TABLE 2-10

CONCENTRATION LIMITS IN AIR AND WATER ABOVE NATURAL
BACKGROUND FOR RADIONUCLIDES RELEVANT TO THE

LI TUNGSTEN AND CAPTAIN'S COVE SITES

RADIONUCLIDE

^Ra

^Ra

230Jh

232Th

234u

238u

AVERAGE CONCENTRATION
AIR WATER

dud/ml)

9 x 10'13 6 x ID'8

2xlO'12 6xlO'8

2 x 10'14 1 x 10'7

4 x 10'15 3 x 10'8

1 x 10'12 3 x 1C'7

1 x 10'12 3 x 10'7

Source: 6 NYCRR Part 380-11.7 Table II
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TABLE 2-11

RELEASE OF RADIONUCLIDES INTO THE SANITARY
SEWER SYSTEM

RADIONUCLIDE

226Ra

228Ra

230Th

232Th

234U

238U

U-natural1

MONTHLY AVERAGE
(fid/ml)

6 x ID'7

6 x lO'7

1 x 10-6

3 x ID'7

3 x 10-6

3 x ID'6

3 x 10'6

NOTES:
1 In equilibrium with decay products.
Source: 6 NYCRR Part 380-11.7 Table III

G: \3020005\FSREPT\TABL2-11. WPD
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• Radioactive material - any material having a specific activity greater than 0.002

uCi/g(49CFR171);

• Low Specific Activity (LSA) material - uranium or thorium ores and

nonradioactive material externally contaminated with no more than 0.1 uCi per

square cm. Specific packing requirements for LSA materials are presented in 49

CFR 173.425. A single shipment must not exceed 2,000 pCi/g for total

radioactivity concentration. Packaging exceptions are given in 49 CFR 173.421.

Limited quantities of radioactive materials are defined in 49 CFR 173.423.

General design packaging requirements are outlined in 49 CFR 173.41 1-419.

2.2.5 Selection of Preliminary Remediation Goals

Preliminary Remediation Goals (PRGs) for soils are presented in Table 2-12. PRGs for

soil were selected on a parcel-by-parcel basis using the following rationale:

• Parcel A: Apply risk-based cleanup values. The inorganic and radiological

contamination in the soils is localized (organic contamination of groundwater

will be addressed by the NYSDEC and is not included in the Draft Final FS

Report). Risk-based chemical numbers, therefore, will be protective for

commercial use of the property and the 5 pCi/g standard is protective for future

site occupants.

• Parcels B and C: Apply a combination of TAGMs and cleanup levels developed

for the State Superfund cleanup at Captain's Cove for chemical contaminants in

the soil (including PCBs on Parcel B) and the New York State (NYS) Sediment

Criteria for sediments (Parcels B and C); apply 5 pCi/g standard for radiological

contamination. There is both inorganic and radiological contamination in the

soils and sediments on these two parcels, therefore, the combination of TAGMs,

cleanup levels developed for the State Superfund cleanup at Captain's Cove and

G:\3020005\FSREPT\SECT2.WPD 2-12
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Table 2-12. Preliminary Remediation Goals (PRGs) for Soil.

Parameter

Benzo(a)pyrene

Benzo(b)fluoranthene

Dibenz(a,h)anthracene

PCBs

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Iron

Lead

Manganese

Nickel

Silver

Sumof230Thand
232 Th

Sumof226Raand
228 Ra

Parcel A
Risk-Based

Action Levels for
Construction

Worker
(mg/Kg)

8.5

85

8.5

10.1

355

24

840

59

98

32,825

266,146

4002

2443

8,872

24

5 + background 4

5 + background 4

Parcels B. C. C' and
Captain's Cove

(mg/Kg)1

1.1

1.6

0.25

1.0

34.6

32.6

528

0.54

30 or SB

1,370

68,000

729

SB

268

12.1

5 + background 4

5 + background 4

Site Background
(SB) Concentrations

(mg/Kg)

NA

NA

NA

NA

1.6

6.3

49

0.85

7.27

16

20,591

24

677

13

0.47

2.4 4

2.4 4

NOTES:
1 Based on a combination of NYS TAGMs and cleanup levels developed for the State Superfund

cleanup at Captain's Cove.
2 Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,

OSWER Directive No. 9355.4-12).
3 Below site background concentration, therefore, default to site background (SB).
4UnitsofpCi/g.
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NYS Sediment Criteria will be protective of the groundwater and the radiological

5 pCi/g standard is protective for future site occupants.

• Captain's Cove: Apply a combination of TAGMs and cleanup levels developed

for the State Superfund cleanup at Captain's Cove for chemical contaminants in

soil; apply 5 pCi/g standard for radiological contamination. There is both

inorganic and radiological contamination in the soils at this location, therefore,

the risk-based action levels will be protective of the groundwater and the

radiological 5 pCi/g standard is protective for future site occupants.

Selection of the groundwater PRGs was based on the lowest concentration from among

the following: risk-based action levels; the USEPA Maximum Contaminant Levels (MCLs) (40

CFR Part 141); the New York State MCLs (10 NYCRR Part 1) and; the NYSDEC Water Quality

Standards and Guidance Values (6 NYCRR Part 703 - Standards and Guidance Values for Class

GA Groundwater). The PRGs for groundwater are presented in Table 2-13.

The arsenic PRG selected was calculated to prevent an adult resident exposure which

would cause an estimated cancer risk greater than 1E-04 or a total pathway hazard index greater

than 1.0. All groundwater samples collected during the two rounds of sampling for copper and

benzene (selected as COPCs) were below the selected PRG of 1 mg/L and 0.005 mg/L,

respectively. Dissolved lead was detected at a concentration of 23.6 ug/L slightly above the PRG

of 15 ng/L in the first round at MP-2D only. Groundwater at the Captain's Cove site was not

contaminated with radionuclides above PRGs, therefore, no remedial alternatives were

developed to address groundwater.

2.3 GENERAL RESPONSE ACTIONS

This subsection identifies remediation areas, presents the calculation of remediation

volumes and presents a screening of general response actions and associated process options.

The following general response actions were considered for soil/sediment and building

remediation:
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Table 2-13. Preliminary Remediation Goals (PRGs) for Groundwater.

Parameter

Benzene

U-
Dicholoroethene

1 ,2-Dichloroethene
(total)

Methylene
Chloride

1,1,1-
Trichloroethane

Tetrachloroethene

Vinyl Chloride

Antimony

Arsenic

Cadmium

Copper

Lead

Nickel

226Ra and 228Ra6

Gross Alpha
(excluding radon
and uranium)6

Beta/gamma
emitters6

Risk-Based
Action Levels for
Adult Resident

(mg/L)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~

-

USEPA Maximum
Contaminant

Levels (MCLs)1

(mg/L or pCi/L)

-

-

-

-

-

-
'

-

0.05

0.005

1.0

0.0154

O.I5

57

157

47.8

New York State
Maximum

Contaminant
Levels (MCLs)2

(mg/L)

0.005

0.005

0.005

0.005

0.005

0.005

0.002

-

-

-

-

-

-

-

-

-

NYSDEC
Water Quality

Standards3

(mg/L)

0.003

-

NOTES:
1 USEPA Maximum Contaminant Levels, 40 CFR Part 141.
2 NYS Maximum Contaminant Levels, 10 NYCRR Part 1.
3 New York State Department of Environmental Conservation Water Quality Standards and Guidance Values,

6 NYCRR Part 703. Standards and Guidance Values (designated "g") for Class GA groundwater.
4 Action level.
5 Being remanded.
6 10 NYCRR Part 5-1.52; 40 CFR 141.15-16.
7 Units in picocuries per liter (pCi/L).
8 Beta/gamma emitters limited to concentrations resulting in a 4 mrem annual dose.
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• Demolition

• Containment

• Removal

• Treatment

• Transportation and Off-Site Disposal

The following general response actions were considered for groundwater/surface water

remediation:

• Collection/Containment

• Treatment

• Disposal

Various process options are presented under each general response action. The intent of

the initial screening was to eliminate inappropriate process options through a broad-based

consideration of site characteristics and the characteristics of the remedial technologies

themselves (effectiveness, implementability and cost) as presented in available documentation.

2.3.1 Soil and Sediment Remediation Areas

The sampling results were compared to the PRGs proposed in Section 2.2.5 to evaluate

which soil and sediment areas require remediation. Arsenic concentrations are presented as a

primary indicator for the distribution of inorganic contamination. The presence of radiological

contamination and PCBs is also addressed where these contaminants exceeded their respective

PRGs. Semivolatile organic contaminants were not detected above PRGs. The sections below

identify proposed soil remediation areas by parcel for the Li Tungsten site and area for the

Captain's Cove site, briefly discuss the areas in the context of historic site operations and

environmental fate and transport, and calculate the soil volumes to be remediated. Areas where

the concentration of inorganics and radionuclides in the soils exceed their respective PRGs are

shown on Figure 2-1 for the Li Tungsten site and on Figure 2-2 for the Captain's Cove site.
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2.3.1.1 Parcel A

Bulkhead

A narrow band of property is characterized by soil samples from monitoring well MP-2D

and surface soil locations SS-5 and SS-7 located between the former Dice Complex and Glen

Cove Creek. The arsenic PRO was exceeded in shallow soil samples from each location, with

the highest concentration of 197 mg/kg detected at SS-7. In addition, the radiological PRG was

exceeded at SS-5 and SS-7. The contamination may be related to activities at the former

warehouse building. The estimated volume of soils requiring treatment is 300 cubic yards (cy).

Storm Sewer Alignments

Samples from borings SB-29 and SB-32 on Parcel A exceeded the arsenic PRG. SB-29

was advanced to investigate the storm sewer in the southwest comer of Parcel A, adjacent to the

former West Dice Building. Arsenic was also detected above the PRG in nearby SB-7, MP-22

and MP-22D. Contamination at levels greater than the PRGs was detected as deep as 5 feet bgl

at MP-22. The estimated volume of soil requiring remediation in this area is 600 cy, which

includes sediment in the pipe and the pipe bedding materials along the 200 fool storm sewer

alignment.

SB-32 was located alongside the storm sewer adjacent to the former East Building.

Contamination above the arsenic PRG was also detected at 0-2 and 2-4 feet bgl in nearby SB-5.

Samples from SB-5 also exceeded the radiological PRG. Remediation of the surrounding soil

associated with this storm sewer alignment includes the SB-5 location. The estimated

remediation volume in this area is 100 cy.

Northwest of Carbide Building

This area contains the sampling locations SS-1, SS-2, SS-3, SB-6 and MP-6. Soil

samples from these locations exceeded PRGs for arsenic, barium, cobalt and manganese.

Radiological contamination was detected above the PRG at locations SS-1 and SS-3.

Contamination was detected to depths of 4 feet bgl at MP-6. The estimated volume of soil

requiring remediation in this area is 700 cy.
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2.3.1.2 Parcel B

Northern Portion of Parcel B

This area is represented by soil samples from locations SB-13. MP-5. TP-6 and RT-4.

At SB-13. cobalt was detected slightly above its PRO in the 0-4 foot interval and manganese

exceeded the PRO at 14-16 feet bgl. Cobalt was also detected above the PRO in the shallow

sample from MP-5 and in the sample collected from TP-6. RT-4 exceeded the PRG for

radiological contamination at 12-14 feet bgl. This approximately 4.000 square foot area requires

remediation to an approximate depth of 14 feet bgl and the associated cleanup volume is

approximately 2,100 cy.

Ore Stockpiles in Central Portion of Parcel B

Several stockpiles of ore material are located in the central portion of Parcel B. They

range in height from 3 to 7 feet. The stockpile area is characterized by samples from soil borings

SB-9, SB-10, SB-11, SB-12, SB-14, SB-15, SB-16, SB-17, TP-1. TP-3 and TP-5.

Arsenic concentrations in the shallow soil samples exceeded the PRG except at SB-10

and SB-16 (shallow soil data was rejected). However, in these two samples the detected

concentrations of manganese (in SB-10) and lead (in SB-16) exceeded PRGs. In deeper samples,

antimony was detected above the PRG at a depth of 8 feet bgl (SB-9). manganese was detected

above the PRG at 8-10 feet bgl (SB-11). and SB-16 did not contain concentrations of site

contaminants above PRGs.

Soil samples collected from RT-1, RT-2, RT-3, RT-6, RT-7, RT-8, SB-10, SB-14, SB-15,

SB-17, TP-1, TP-3, TP-4 and TP-5 exceeded the PRG for radiological contamination. PCBs

were detected above the PRG from 0-2 foot bgl at SB-14.

An intermittent stream crosses the eastern portion of the stockpile area and flows

southward to a pond. The sediment samples collected from the stream (SED-9) and pond (SED-

8) contained cobalt above the PRG. It is possible that inorganic contaminants are being

transported from the stockpile area via run-off into the intermittent stream and subsequently to

the pond sediments.

The approximate volume requiring remediation consists of the volume of the individual

stockpiles, the soil between and beneath the stockpiles, and the affected sediments in the
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intermittent stream and pond. The total volume of material in the stockpiles is estimated at 1.000

cy. The area underlying the stockpiles is approximately 23.000 square feet. The soil boring logs

indicate the inorganic contamination extends to a depth of approximately S-10 feet bgl in the

stockpile area. A remediation volume of approximately 6.800 cy of soil was calculated. It was

also assumed that sediments will require remediation to a depth of 2 feet in the intermittent

stream (100 cy) and existing pond (300 cy), yielding an additional volume of 400 cy. Based on

these assumptions, the total volume of soil and sediment requiring remediation in this area is

8.200 cy.

Lower Portion of Parcel B

The lower portion of Parcel B was characterized by soil samples from soil borings SB-1S,

SB-19 and SB-20; monitoring wells MP-8D and MP-9D; surface sampling locations SS-6. SS-S

and SS-9; and test pits TP-2 and TP-7.

Shallow samples from the wetland area in the southeastern comer of Parcel B (TP-7 and

MP-9D) exceeded several PRGs for inorganics (including arsenic, manganese and silver).

Samples collected southwest of the stockpile area (TP-2 and SS-9) were contaminated above

PRGs for arsenic and manganese. These areas are downgradient of a stockpile area in the central

portion of Parcel B and may have been affected by run-off from that area. The amount of soil

requiring remediation (assuming a cleanup depth of 2 feet bgl) at these locations is estimated to

be 200 cy.

Samples collected from the southwestern comer of Parcel B (SB-18, SB-19, SB-20, SS-6

and SS-8) contained concentrations of antimony, arsenic, cobalt, lead, manganese, nickel, and

silver above the PRGs. Radiological contamination was also detected above the PRG at

locations SB-19. SB-20 and SS-6. The approximate area encompassed by these sampling

locations is 13.500 square feet. Assuming soil to a variable depth of 2 - 4 feet (at locations SB-

19.and SB-20) below grade require treatment, the volume of soils requiring remediation is

approximately 1,500 cy.
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2.3.1.3 Parcel C

Surface Disposal Area West of Benbow Building

This area was characterized by soil samples from soil borings SB-26. SB-27 and SB-2S.

surface soil sample SS-4 and test pit TP-8. What appeared to be dark-colored ore material can

be observed at the surface, spreading from a local topographic high point to the north and

covering an area adjacent to and west of the former propane tank. Deep channels observed in

the ground surface and site topography indicate surface water run-off flows southward from this

disposal area toward the wetland northwest of the Dickson Warehouse.

Arsenic in the shallow soil samples ranged from 10.9 mg/Kg (SB-26) to 6.300 mg/Kg

(SB-27). The arsenic detected in deeper soil samples included 1,290 mg/Kg from 10-12 feet bgl

at boring SB-26 and 2,230 mg/Kg from 4-6 feet bgl at SB-28. These results exceed the PRG for

arsenic in soil. Radiological contamination was detected above the PRG at locations SS-4 and

SB-28 (including the 4-6 foot sample at SB-28).

To calculate an approximate volume requiring remediation and based on the sampling

results, it was concluded that the entire visible ore disposal area was contaminated above PRGs.

The disposal area comprises approximately 7,500 square feet. Soil boring logs indicate the ore

residues extend as deep as 12 feet bgl. Based on these assumptions, the calculated volume of

soil requiring remediation in this area is 3,300 cy.

Sediment samples from SED-10 and SED-11 contained 1.610 E mg/Kg and 2,080 E

mg/Kg of arsenic respectively and exceeded the PRG. The contamination may be result of

transport of ore particles via surface run-off from the upgradient disposal area. It was assumed

that sediment must be remediated in the wetland area to a depth of 2 feet bgl. It is also assumed

that surficial soils (to a depth of 2 feet bgl) along the surface water drainage pathway from the

disposal area to the wetland will require remediation. The additional volume of soil and

sediment requiring treatment is approximately 800 cy.

The total estimated volume of ore residues, soil and sediment in this area requiring

remediation is 4.100 cy.
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Former Staging Area South of Benbow Building

The rusted remnants of drum lids and retaining rings are visible at the surface in this area.

which may have been a former material staging area for the operations conducted in the Benbow

Building. The area is represented by soil samples from monitoring well MP-16S and surface soil

sampling location SS-12.

The concentrations of barium, beryllium, cobalt, copper, lead and manganese in the

surface soil sample from SS-12 exceeded PRGs. Detected concentrations in MP-16S did not

exceeded PRGs. Radiological PRGs were exceeded in surficial samples from RT-11. RT-12.

RT-13 and SS-12 and in deeper samples from RT-12 (6-8 feet bgl) and RT-14 (8-10 feet bgl).

The sampling data for the former staging area was limited. To calculate an approximate

volume requiring remediation, it was concluded the area bounded b\; samples RT-11, RT-12. RT-

13 and RT-14 was contaminated above PRGs. This area comprises approximately 17,500 square

feet. It was assumed the depth of contaminated soil extended to 10 feet bgl over an area of

approximately 7,500 square feet (RT-12 and RT-14) and to 2 feet bgl in the remaining 10,000

square foot area. Based on these assumptions, the calculated volume requiring remediation in

this area is 3,500 cy.

Aboveground Fuel Tank Berm. Mud Holes and Mud Pond South of Dickson Warehouse

Shallow soil samples from soil borings SB-21, SB-23, SB-24 and SB-25, monitoring well

MP-18 and surface soil SS-10 exceeded the PRG for arsenic. The arsenic data from SS-11 was

rejected; other inorganics (such as beryllium, copper, nickel and silver) were detected above

PRGs.. Deeper soil samples from soil borings SB-23 and SB-25 also exceeded the arsenic PRG.

Radiological contaminants were detected at concentrations greater than the PRGs at locations

RT-19, SB-25, SS-10 and SS-11.

The Mud Hole sediment samples (SED-2 and SED-3) and Mud Pond sediment sample

(SED-4) exceeded the PRG for arsenic. It is likely that the berm surrounding the former

aboveground fuel tank was constructed from ore residues and transport of material from the berm

via surface water run-off has contaminated surrounding soils. It is assumed, therefore, the entire

berm and shallow soils adjacent to it (within the bermed area and outside of the bermed area)

require remediation.
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The two former Mud Hole areas comprise approximately 1.600 and 900 square feet,

respectively. The Mud Pond comprises an area of approximately 12.000 square feet. Assuming

these areas require remediation to a depth of approximately two feet, the volume of sediment

requiring treatment is approximately 1,000 cy.

The volume of the berm was calculated to be 500 cy. Assuming an S-foot wide band of

soil beneath the berm requires remediation to a depth of 6 feet bgl (based on the concentration

of arsenic greater than itsPRG in deeper samples from SB-23, SB-25 and MP-18 and exceedance

of radiological PRG in a deep sample from RT-19), an additional 1.100 cy would require

remediation. The total volume of soil within and beneath the berm to be treated is approximately

l,600cy.

Boring SB-40 was advanced in the vicinity of the storm sewer pipe and the collected soil

sample exceeded the arsenic PRG. It is assumed a 50 cy remediation volume is present

comprised of the sediment in the pipe and bedding material around the pipe.

2.3.1.4 Parcel C'

There were no areas on Parcel C' requiring soil remediation.

2.3.1.5 Dickson Warehouse

Approximately 3,131 cy of ore residues are contained in the Dickson Warehouse as

estimated by the USEPA Removal Branch during the recently completed removal action.

2.3.1.6 Captain's Cove

Remediation areas at Captain's Cove were determined using a combination of available

data including radionuclide concentration data, gamma logging count rate data and surface

exposure rate data. Areas at the Captain's Cove site where the soils exceed the PRGs are

described below and presented in Figure 2-2.

Soil boring samples (SB-11, SB-13, SB-14, SB-15, SB-16. SB-17 and SB-18) and test

pit samples (TP-1, TP-2, TP-3, TP-4 and TP-7) and gamma logging data were indicative of
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radionuclide concentrations which exceed PRGs. The lateral extent of contamination \vas

approximated by utilizing gamma logging count rate data, exposure rate data and soil borings

outside the boundaries of Area A (SB-12, SB-20, SB-21 and MW-S) and previously collected

data (NYSDEC, 1997). An average depth of eight feet was used to estimate the volume of soil

to be excavated. Actual contamination, however, was detected as deep as 10 feet in some

locations. The total volume of soil to be remediated in Area A (roughly measuring 370 ft. x 1 SO

ft. x 8 ft.) is approximately 19,700 cy. The total volume of soil containing radioactive material

exceeding the PRO is approximately 12,500 cy. In certain areas, clean soil is required to be

removed to access the contaminated soil exceeding the PRGs. Controlled excavation to avoid

intermixing the radioactive material and the non-radioactive material wi l l be required.

Soil boring samples (SB-8, SB-22, SB-23, SB-24 and SB-26) and test pit samples (TP-5

and TP-6) and gamma logging data were indicative of radionuclide concentrations which

exceeded PRGs. Gamma logging count rate data, exposure rate data and soil borings outside the

boundaries of Area G (SB-4, SB-10 and SB-28) were used to approximate the lateral extent of

contamination. Recent sampling by the USEPA Removal Branch indicated that contamination

does not extend beneath the former easternmost condominium shell. An average depth of 12 feet

was used to estimate the volume of soil to be excavated. Actual contamination, however, was

detected to the bottom of SB-23 (15 feet) and may extend deeper. The total volume of soil to

be remediated in Area G (roughly measuring 220 ft. x 100 ft. x 12 ft.) is approximately 9,800 cy.

The total volume of soil containing radioactive material exceeding the PRG is approximately

7,000 cy. Controlled excavation to avoid the surface clean soil which covers a small portion of

this area would be required.

Areas B and C

Soil boring samples (SB-25 and SB-27) contained radionuciide concentrations which

exceeded PRGs. The lateral extent of contamination around each soil boring, based on

previously collected data (NYSDEC, 1997), was assumed to be localized and was approximated

by including all soil within a 50 foot radius of the two borings. An average depth of 4 feet was
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used to estimate the volume of soil to be excavated. The total volume of soil to he remediated

in Areas B and C is approximately 1.200 cy. The total volume of soil containing radioact ive

material exceeding the PRG is approximately 700 cy. Controlled excavation in this area would

be required.

2.3.2 Groundwater Remediation Areas

The three rounds of groundwater sampling results at the Li Tungsten site and one round

of sampling at the Captain's Cove site were compared to the proposed PRGs developed in

Section 2.2.5 to determine the vertical and horizontal extent of potential groundwater

remediation areas. The concentration of volatile organic compounds [tetrachloroethene,

trichloroethene. 1,1,1-trichloroethene, 1-2-dichlorethene (total). 1.1-dichloroethene. vinyl

chloride and methylene chloride] exceeded their respective PRGs. Inorganics (arsenic, antimony,

cadmium and nickel) also exceeded their respective PRGs. Radium-226 and Radium-228

exceeded the NYSDEC and USEPA standards in the first and second rounds but was below these

standards in the third round using the low-flow sampling method (with the exception of one

sample collected from GM-10). The following sections identify proposed groundwater

remediation areas by location and contaminant. Areas on the Li Tungsten site where the

groundwater exceeded the PRGs are shown in Figure 2-3; areas on the Captain's Cove site where

the groundwater exceeded the PRGs are described in Section 2.3.2.7.

2.3.2.1 Parcel A/Lower Parcel B - Organics

In both sampling rounds, the PRGs for tetrachloroethene. trichloroethene, 1,2-

dichlorethene (total) and vinyl chloride were exceeded in groundwater samples collected from

five Parcel A monitoring wells (MP-20. GM-1, MP-6, MP-21D and MP-2D) and one Lower

Parcel B monitoring well (EMW-1) as shown on Figure 2-3. The VOCs were detected in

monitoring wells that are either downgradient or cross-gradient to the suspected source area, the

Crown Dykman site. Organic contamination in groundwater on Parcel A/Lower Parcel B will

be addressed by the NYSDEC and is not included in the Draft Final FS.
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2.3.2.2 Parcel C - Organics

Groundwater samples collected from four Parcel C' monitoring wells (MVV-10. M\V-SS.

MW-8D and GM-10) exceed the PRGs for 1.2-dichlorethene (total). 1.1-dichloroethene.

tetrachloroethene, 1,1,1-trichloroethene, trichloroethene and methylene chloride. The partial

plume, as defined by the groundwater data form the aforementioned wells is shown in Figure 2-3.

The source of the organic contamination detected on Parcel C' appears to originate from the

Mattiace site to the south. The groundwater contamination in this area is being addressed as part

of the remedial action at the Mattiace site.

2.3.2.3 Parcel A - Inorganic Hot Spots

Inorganic contamination was identified at several "hot spots" on Parcel A in monitoring

wells MP-22, GM-2, MP-2D and MP-6. Groundwater samples collected from MP-22, located

in the southwest comer of Parcel A at the bulkhead, exceeded the PRGs for nickel, cadmium,

antimony and arsenic. Groundwater samples collected from GM-2 exceeded the PRGs for

nickel, antimony and arsenic. Samples from the adjacent well MP-2D, exceeded the PRGs for

nickel. Groundwater samples collected from MP-6 also exceeded the PRGs for arsenic and

cadmium.

2.3.2.4 Lower Parcel C - Inorganic Hot Spots

Several "hot spots" of inorganic contamination on Lower Parcel C were identified at

monitoring well locations adjacent to the former 500,000-gallon aboveground tank (MP-18/18D

and GM-14A/14B) and downgradient of the Mud Pond (EMW-4). Groundwater samples

collected from MP-18 and MP-18D exceeded the PRG for nickel, cadmium and antimony; the

arsenic PRG was exceeded in MP-18. Groundwater samples collected from GM-14A/14B

exceeded the PRGs for cadmium and antimony; the PRG for arsenic was also exceeded in GM-

14A.

2.3.2.5 Parcel B - Inorganic Hot Spots

Parcel B "hot spot" inorganic contamination was identified at MP-19D, where the PRG

for nickel was exceeded, and GM-13, where the PRG for cadmium was exceeded.
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2.3.2.6 Parcels A, B, C and C' - Radionuclides

Parcel A groundwater samples collected from MP-22. MP-2D and GM-1 exceeded the

NYSDEC standard for 22°Ra and the 5 pCi/L MCL for radium established by the USEPA and

NYSDEC. Lower Parcel B monitoring well samples (GM-S, GM-7 and GM-9). Parcel C

monitoring wells (GM-15. MP-18: MP-16D) and Parcel C' monitoring wells (GM-1 1. MP-1 1D.

GM-10 and MW-10) also exceeded the NYSDEC and USEPA MCLs. Radionculides were

detected below USEPA and NYSDEC standards in all monitoring wells during the third round

of sampling with one exception - the concentration of •:t)Ra and ~2lSRa in monitoring well GM-

10 on Parcel C').

2.3.2.7 Captain's Cove - Radionuclides

Remediation of the groundwater at the Captain's Cove site for organic and inorganic

constituents wi l l be determined as part of the RI/FS being conducted under the state Superfund

program and. therefore, is not being addressed in this Draft Final FS Report. Based on the

analysis of groundwater for radionuclides, the only location where a PRG was exceeded occurred

in MW-2 for the combined concentration of radium and thorium.

2.3.3 Surface Water Remediation Areas

Two samples (SW-8 and SW-10) slightly exceeded PRGs for antimony, arsenic and

beryllium. SW-8 was collected from the pond on Parcel B. SW-10 was collected upgradient of

a drainage pond on Parcel C'. All other sample results were beiow the respective PRGs. PRGs

for surface water include the NYSDEC standards for Class D Fresh Water, where listed or as an

alternative standard, Class C, B, or A). The approximate dimensions of the pond on Parcel B

is 25 ft. x 25 ft. x 4 ft; the estimated volume of water is 2,500 cubic feet or 18,700 gallons.

There were no surface water remediation areas on the Captain's Cove site.

2.3.4 Building Remediation Areas

2.3.4.1 Li Tungsten

The existing structures including the Office/Laboratory Building, the Loung Building and

the Carbide Building on Parcel A and the Benbow Building and Dickson Warehouse (after
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removal of the ore residues) on Parcel C are either in poor structural condition or pose

obstructions to future pre-design sampling or remediation activities.

2.3.4.2 Captain's Cove

Radiological contamination has been detected alongside the north foundation mill of the

easternmost condominium shell. In addition, both condominium shells posed an obstruction to

future pre-design sampling or remediation activities. In April 1999. the condominium shells

were demolished by the City of Glen Cove.

2.4 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS

OPTIONS

The next step in the FS process consists of screening the remedial technologies and

process options associated with each response action. The screening process will evaluate the

feasibility of achieving the remedial objectives using the technologies and process options. Three

criteria were used to screen the technologies and process options: effectiveness, implementability

and cost. Technologies that were not retained for further consideration are underlined:

technologies that are retained for further consideration are printed in bold text. Summaries of
•

the screening of technologies and process options for soils, sediments and building materials are

presented in Table 2-14; the screening of technologies and process options for surface water and

groundwater is presented in Table 2-15.

2.4.1 Technologies and Process Options Applicable to Soil, Sediment and Building

Materials

2.4.1.1 Containment

Capping

A lined landfill cell with a barrier cap could be constructed for on-site disposal of

contaminated soils. Containment of the contaminated soils within a lined landfill cell, beneath

a barrier cap, would reduce infiltration (and subsequent leachate generation/contaminant
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TABLE 2-14
SUMMARY OF TECHNOLOGY SCREENING FOR SOIL. SEDIMENT AND BUILDING MATERIALS

LI TUNGSTEN AND CAPTAIN'S COVE SITES

- Clean Soil Cover

- Modified RCRA Cap w/
Gamma Shielding

• Vertical Barriers

REMOVAL

• Excavation

!

j TREATMENT

• Vitrification

• Volume Reduction

• Stabilization/Solidification/
Chemical Fixation

Does not reduce
infiltration or
exposure to
radiological
contamination.

Minimizes infiltration
and radiological
exposure.

Only in conjunction
with a RCRA cap; not
appropriate for in-site
containment of rad-
contaminated soils.

Very effective; can be
utilized in combination
with other
technologies.

Very effective given
optimal site
conditions.

May not be effective
due to inability to
achieve PRGs.

Reduces teachability
and mobility of metals
and radionuclides.

Easily implement-
ed

Easily
implemented

Easily implement-
ed

Conventional
construction
method; easily
implemented.

Difficult due to
high water table.

Would require
bench/pilot scale
testing.

Utilizes
conventional
materials and has
been
demonstrated.

low

low

moderate

low

high

moderate
to high

low to
moderate

no

yes

no

yes

no

yes

yes

400359

G:\3020005\FSREPT\TABL2-14.WPD



TABLE 2-14
SUMMARY OF TECHNOLOGY SCREENING FOR SOIL. SEDIMENT AND BUILDING MATERIALS

LI TUNGSTEN AND CAPTAIN'S COVE SITES

Technology

• Phvtoremediation

• Electrokinetic Processing

• Thermal Destruction

Effectiveness

Used effectively at
Chernobyl; still in
development stages:
address shallow soil
contamination only .

Not effective for
radionuclides of
interest.

Not appropriate for
radionuclides and
metals.

i

• Chemical Extraction

DEMOLITION

TRANSPORTATION/OFF-SITE
DISPOSAL

Very effective.

Very effective; may
require special
handling of rad-
comtaminated-and
asbestos-containing
materials.

Very effective

Implementability

Limited given
redevelopment
plans.

Relatively good:
may be applied
in-situ or ex-situ.

Relatively good.

Cost

low

low to
moderate

moderate
to high

Retained for
Further

Evaluation?

no

no

no

I

Easily
implemented.

Utilizes
conventional
construction
methods.

Truck and rail
combination easily-
implemented: off-
site facilities
available for
disposal.

moderate

low-

moderate
to high

yes

yes

yes
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TABLE 2-15
SUMMARY OF TECHNOLOGY SCREENING FOR SURFACE WATER AND GROl NDWATER

LI TUNGSTEN AND CAPTAIN'S COVE

Technology

COLLECTION/CONTAINMENT

• Vertical High/Low Flow(HF/LF)
Extraction Wells

Effectiveness

HF limited due to low
(k); would require
numerous wells;

LF good to capture
deep "hot spot" con-
tamination

Implementability

Utilizes conven-
tional construction
methods/materials;
easily
implemented.

Cost

low
to moder-
ate

Retained for
Further

Evuluation?

HF-No
LF-Yes
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TABLE 2-15
SUMMARY OF TECHNOLOGY SCREENING FOR SURFACE WATER AND GROVNTNVATER

LI TUNGSTEN AND CAPTAIN'S COVE

Technology

• Continuous Interceptor Systems

• Direct Pumping Methods

• Hydrofracturing

• Welipoint Systems

• Recirculation Wells

• Reactive Walls

i

• Hydraulic Barriers

TREATMENT
i

i

Effectiveness

Generally good for
shallow groundwater;
limited to a depth of
25-30 feet: results in
more complete
capture than
extraction wells.

Very effective for
surface water and g
roundwater

Effective method to
increase hydraulic
conductivity.

Implementability

Utilizes conven-
tional construction
methods/materials;
easily
implemented.

Utilizes conven-
tional construction
methods/materials:
easily
implemented.

Limited: not able
to control location
of fractures.

1 Retained for jj

Cost

low

low

low to
moderate

Further
Evaluation?

yes

yes

no

i ii ;
Limited: high opera- May be difficult to
tion and maintenance
requirements.

Effective for volatile
organics in "hot spot"
areas; requires suffi-
cient vadose zone

Effective for
organics/inorganic

Recent USGS infor-
mation relects limited
effectiveness for some
barrier; slurry walls
may be more effective

• Ion Exchange Limited due to high
j iron content concen-
i trations in groundwa-

install utilizing
direct push method
due to density of
site soils.

Good; uses con-
ventional
construction
methods/materials.

Very good: uses
conventional
construction
methods/materials .

Very good: uses
conventional
construction
methods/materials.

low to no
moderate

low to
moderate

moderate
to high

low to
moderate

Very good: uses
conventional
construction

ter | methods/materials.

moderate
to high

no

yes

yes

no
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TABLE 2-15
SUMMARY OF TECHNOLOGY SCREENING FOR SURFACE WATER AND GROUND\\ ATER

LI TUNGSTEN AND CAPTAIN'S COVE

Technology Effectiveness

• Adsorption/Absorption

• Membrane Treatment

• Filtration/Ultrafiltration/Micro-
filtration

• Air Stripping

• Enhanced Biodegradation

• Phytoremediation

Long history of effec-
:ive use for organics
and inorganics

Limited; prone to
clogging and precipi-
tation of salts;
generates large waste
stream.

Very good to remove
suspended soilds and
inorganics

Effective for volatile
organics with high
volatility and low wa-
ter solubility;

Limited given site con
ditions; will not treat
inorganics and radio-
nuclides.

Potentially good with
shallow water table,
however, requires
large surface area.

Implementability

Very good; uses
conventional
construction
methods/materials.

Good; uses con-
ventional
construction
methods/materials

Very good: uses
conventional
construction
methods/materials.

Good; uses con-
ventional construc-
tion m-
ethod/materials.

Good given
optimal site
conditions.

Easily
implemented;
requires disposal
of plants.

Cost

moderate

low to
moderate

low to
moderate

low to m-
oder
ate:O&M
high

Retained for
Further

Evaluation?

ves

no

ves

yes

j
low to
moderate

low

no

no

i
i ; 1
:

! • Precipitation/Coaeuiation/
I "

Hocculation

• Neutralization

Potentially good for
inorganics; depends
on optimum pH for
various metals

Potentially good for
pH adjustment

i

i
Good: uses con-
ventional
construction
methods/materials.

Good; uses con-
ventional
construction
methods/materials.

low to
moderate

low

yes

yes
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TABLE 2-15
SUMMARY OF TECHNOLOGY SCREENING FOR SURFACE WATER AND GROl'NDWATER

LI TUNGSTEN AND CAPTAIN'S COVE

Technology

DISPOSAL

• Reiniection

• Discharge to On-site Recharge
Basins

• Discharge to On-Site
ponds/streams

• Discharge to Off-site POTW

• Temporary Containment and
Off-site Disposal

Effectiveness

Effective; currently in
use at Mattiace site.

Poor given hydraulic
conductivity and area
required.

Limited given insuffi-
cient capacity on-site.

Limited given site con
taminants .

Very effective

Implementability

Very good: uses
conventional con-
struction
methods/materials.

Very good: uses
conventional con-
struction
methods/materials.

Very good: uses
conventional con-
struction
methods/materials.

Very good: uses
conventional con-
struction
methods/materials.

Very good: uses
conventional con-
struction
methods/materials
or use of existing
system (Mattice)

Cost

moderate

low

low

low to
moderate

low

Retained for
Further

Evaluation'.'

yes

no

no

no

yes
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migration), control erosion and transport via runoff, and act as a banner to direct contact with site

contaminants. The landfill cell would be constructed above the ;_Toundwater table elevation.

The capping process options included in the screening were:

Clean Soil Cover

Modified RCRA Cap with Gamma Shielding

The options differ in the type and function of the layers which comprise the cap. The

clean soil cover would consist solely of a vegetated soil layer which would prevent direct contact

and erosion/transport of existing surface soils. The clean soil cover process option was not

retained for further consideration due to its inability to reduce infiltration and address potential

exposure to radionuclide contamination.

The modified RCRA cap option includes a layer designed to minimize infiltration, such

as a geosynthetic clay liner or low permeability soil layer. A gamma shielding layer could be

employed to reduce exposure to radionuclides. The effectiveness of a modified RCRA cap has

been demonstrated, it is an implementable technology and costs are reasonable. It was retained

for alternative development.

Further evaluation will be conducted during the alternative development stage to assess

the compatibility of remediation via on-site landfill disposal with intended site redevelopment

plans. It is possible that an on-site landfill cell could be integrated into a proposed parking area

associated with redevelopment plans for the site.

Vertical Barriers

Vertical barrier technology employs slurry walls or grout injection to impede the flow of

groundwater through contaminated soil zones, reducing the mobilization of contaminants to

downgradient and off-site receptors. Slum' walls are typically constructed by trenching and

backfilling with bentonite slurry or cement-bentonite slurry. Grout injection techniques (or in-

situ slurry wall construction) form a subsurface barrier wall by fi l l ing multiple, adjacent soil

borings with cement, bentonite or cement-bentonite slurry.

Vertical barriers are implementable at a relatively low cost, however, they are effective

only when used in conjunction with a capping option to contain contaminated soils. In

consideration of the redevelopment plans for the area, in-situ containment of radiologically-
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contaminated soil is not expected to be acceptable, therefore, the vertical barrier option \vns not

retained for further evaluation.

2.4.1.2 Removal

Contaminated soil could be removed through conventional excavation and off-site

disposal at an appropriate facility. Soil excavation could also be utilized in combination with

potential ex-situ treatment alternatives. Excavation activities would be accompanied by air

monitoring, dust suppression and soil stockpile management measures to prevent the spread of

contamination. Health and safety measures would also include appropriate personal protective

equipment for workers and excavation safety measures. The removal response action is

effective, implementable and relatively low cost, therefore, it was retained for further

evaluation.

2.4.1.3 Treatment

Vitrification

In-situ vitrification (ISV) immobilizes radioactive contaminants, inorganics and other

toxic and hazardous compounds found in soil. ISV is a process that uses an electric current to

melt the soil, thereby destroying organic contaminants and immobilizing metals and

radionuclides in a glassy, monolithic mass. This glassy solid matrix is very resistant to

weathering and leaching. The high temperature vitrification process must drive off soil moisture

before the "melt" can occur. Due to the high water table conditions on the Li Tungsten site, this

would significantly increase energy consumption and associated costs. ISV is not expected,

therefore, to be implementable at the Li Tungsten site. In addition, it might be necessary to

implement measures to limit recharge during the treatment. ISV was not retained for further

evaluation.

Vitrification of the soil can also be conducted as an ex-situ process, via treatment in a

cyclone furnace. Cyclone furnaces can convert contaminated soil into a vitrified slag which

renders metals and radionuclides non-leachable. Costs for remediation of 20,000 tons of

contaminated soil via cyclone furnace vitrification were estimated within a range of S465 to $529
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per ton (USEPA, 1994). Due to the expected high cost of ex-situ vitrification (in comparison

to the other process options), it was not retained.

Volume Reduction

Volume reduction technologies are used to separate contaminated soil into a large stream

of clean material and a small portion of highly-contaminated residual. This can be accomplished

using techniques based on particle size (e.g., sieves and screens) if it can be demonstrated that

contamination is pnmarily associated with a particular size fraction (typically fines). This

technology, referred to as soil washing, is implementable. cost effective and was retained for

further evaluation. It is important to recognize, however, that bench scale testing may be

required to verify the effectiveness of a particular volume reduction process option.

Volume reduction process options are also available which continuously monitor the

radioactivity of a soil stream being processed and perform sorting tasks based upon collected

readings [e.g.. Segmented Gate System (SGS) or the Automated Conveyor Monitoring System

(ACMS)]. Such a system can be configured to capture only soil fractions which exceed specific

action levels. Recent discussions with vendors that offer this technology have not completely

resolved the question of whether or not this technology would be effective in achieving

separation at a concentration of 5 pCi/g. A treatability study during the remedial design would

certainly be necessary to demonstrate its effectiveness. This technology, however, if proven to

be effective in achieving the PRGs, offers significant cost benefits in reducing the volume of soil

for disposal. The SGS and ACMS volume reduction process options, therefore, were retained

for further evaluation.

Stabilization/Solidification/Chemical Fixation

These technologies are employed to bind hazardous constituents in a matrix which

reduces their leachability and mobility. This is typically accomplished through the addition of

cement (such as Portland or sulfur cement) or pozzolanic material to the contaminated soil.

Chemical bonding systems which use polymers and proprietary reagents to immobilize

contaminants have also been demonstrated to work effectively.

G:\3020005\FSREPT\SECT2.WPD 7-28



Stabilization/solidification/fixation are demonstrated processes for treatment of soils and

sediments containing metal and radionuclide contaminants. The equipment and process

materials are readily available at a low to moderate cost compared to other treatment process

options. Stabilization/solidification/fixation, therefore, was retained for further evaluation.

Phvtoremediation

Phytoremediation of contaminated soils involves the utilization of plants to extract metals

and radionuclides. For example, phytoextraction of lead has been successfully demonstrated

with plants accumulating large quantities of lead in their tissues (Kumar et al., 1995).

Phytoremediation is a relatively new technology that shows great promise, but there are also a

number of limitations. The effectiveness of the technology is limited to within a few feet of the

surface, and identification of appropriate flora and their growth conditions is stil l in the

developmental stages. Due to the developmental status of the technology, phytoremediation was

not retained for further evaluation.

Electrokinetic Processing

Electrokinetic processing is a remediation .technology which separates and extracts heavy

metals and radionuclides from soils. The process uses direct current to electroplate contaminants

onto an electrode (or capture contaminants in an electrolytic fluid) placed in the contaminated

soil mass. The process may be applied in-situ or ex-situ. Electrokinetic processing may be

performed as an in-situ or ex-situ process. Although bench-scale tests conducted in the early

1990's and remediation projects completed at European sites showed promise, the technology

has not been demonstrated in the field to be effective in attaining the required removal efficiency

to meet the PRGs for uranium, thorium and radium. A treatability study, at a minimum, would

be required to demonstrate its effectiveness and possibly a research and development program

would be required to improve the recovery of thorium (which has low solubili ty) to acceptable

levels. Overall, this process option is considered too experimental. Electrokinetics, therefore,

was not retained for further evaluation.
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Thermal Destruction

Incineration process options are applicable for the destruction of organic contaminants.

It is not effective for the treatment of the metals and radionuclides present in the soil at Li

Tungsten and Captain's Cove. Thermal destruction, therefore. \vas not retained.

Chemical Extraction

Chemical extraction processes may use acids, proprietary solvents, resin ion exchange

techniques and other methods to dissolve/separate metal and radionuclides from contaminated

soil into a concentrate. Metals may be recovered from the concentrate for recycling or the

concentrate may be appropriately disposed. Chemical extraction is effective, implementable and

cost-effective compared to other technologies. Chemical extraction, therefore, was retained

for further evaluation.

2.4.1.4 Demolition

Given the poor structural condition of the buildings, the space requirements to implement

various excavation or treatment alternatives and future use of the sites, building demolition is

included as part of all remedial alternatives. Demolition is a well-demonstrated technology that

is effective, implementable and cost-effective. Consideration would have to be given to the

potential presence of radionuclides, asbestos and lead paint. Radiologically contaminated

structural materials, if any, would be transported to a licensed disposal facility; asbestos

containing materials (ACM) would be transported to an appropriate disposal facility.

Demolition, therefore, was retained for further evaluation.

2.4.1.5 Transportation and Off-Site Disposal

Rail, truck and barge transportation options were considered for off-site disposal of

contaminated soil and/or treatment residuals/concentrates. Barge options were eliminated

because, although the Li Tungsten and Captain's Cove sites are located on navigable waterways,

the nearest transfer facility (Elizabeth, NJ) where the barge loads could be moved directly to rail

were so close (50 miles), the transportation cost over such a short distance did not make it cost

effective.
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Rail options, on the other hand, include two possibilities - gondola cars and intennodal

containers. Separate support and transfer facilities are necessary for either and some trucking

will be necessar>' to move the material from the site to the respective transfer facility (Elizabeth.

NJ for the intermodal containers; Wooster, MA for the gondola cars). Gondola cars have a much

larger capacity (66 cubic yards or approximately 100 tons) compared to the intermodal containers

(12 cubic yards or approximately 18 tons). The cost of the gondola car (SI 3.500/gondola car,

S200/cubic yard or S135/ton) is much cheaper per unit volume or \veight than the cost of

intennodal transport (S4,300/container, 5360/cubic yard or S240/ton). Intennodal transport,

therefore, was eliminated from further consideration due to the increased cost. This

transportation option (gondola railcar in combination with trucking) is effective and

implementable by itself or in combination with several other remedial alternatives. Rail

transportation offers reduced risks, therefore, the gondola railcar transportation option was

retained for further consideration. Off-site facilities capable of disposing of metal and

radionuclide-contaminated waste will be further evaluated according to cost and waste

acceptance characteristics.

2.4.2 Technologies and Process Options Applicable to Groundwater/Surface Water

2.4.2.1 Collection/Containment

The selection of a groundwater/surface water collection/containment process option

depends on the depth of contamination and the hydrologic and geologic characteristics of the

aquifer. Direct pumping methods are most effective where underlying aquifers have a high

degree of intergranular hydraulic conductivity. Direct pumping methods involve the active

manipulation and management of groundwater to contain or remove contaminant plumes.

Typically, groundwater pumping lowers the water table in the vicinity of each pumping well.

As the pumping rate increases, the hydraulic gradient increases and groundwater flows towards

the well. Other collection methods (e.g., passive methods) involve the natural capture of

groundwater or surface water without the direct use of pumps to enhance capture radius.

The process options considered under this response action include vertical high and low

flow extraction wells, continuous interceptor systems, direct pumping methods, hydrofracturing,

wellpoint systems, recirculation wells, reactive walls and hydraulic barriers.
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Vertical High/Low Flow Extraction Wells

Vertical high or low flow extraction wells are used singly or in series to capture and

extract contaminated groundwater. High flow extraction wells can reduce the contaminant levels

at a rate faster than might occur if the aquifer were left to cleanse itself natural ly . However, the

effectiveness of high flow extraction wells would be limited in formations where the hydraulic

conductivity is low causing the capture radius to be reduced. Low-flow extraction wells may

be effective in select "hot spot" point source areas or where the capture of a deeper groundwater

component of flow is required. Since the aquifer permeability in the areas of contamination is

low with uniform hydraulic gradients, numerous extraction wells would be required to create a

sufficient capture radius. In addition, placement of high flow extraction wells in sensitive areas

(i.e, adjacent to the Mattiace site in lower Parcel C) may create art if icial gradients which may

interfere with the on-going groundwater remediation at the Mattiace site. Based on the

implementability, potential limited effectiveness and cost considerations associated with the

installation of multiple extraction wells, this process option was not retained for further analysis.

Low-flow extraction wells, however, were retained for further analysis.

Continuous Interceptor Systems

This process includes the use of a continuous series of parallel wells, trenches, or drains

to capture plumes of contaminated groundwater in unconsolidated deposits. Continuous

interceptor systems can be installed using conventional excavation techniques or using

proprietary trenching machines that excavate and install drain pipe and permeable backfill

material in a single operation. Conventional excavation methods are generally limited to trench

depths of 25-30 feet bgl. Displaced soils can be reinstalled in the same operation with the

proprietary trenching technologies, to limit disposal of contaminated soil and water.

Continuous interceptor systems can be more effective in capturing contaminated

groundwater than vertical extraction systems because of the continuous nature of the system.

For example, "dead zones" that may occur between vertical wells are minimized with continuous

systems. Since a shallow component (less than 25 feet from the surface) of contaminated

groundwater exists and the site soils can be readily excavated (sands, silts and clays), the

continuous interceptor system process option was retained for further analysis
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Direct Pumping Methods

This process option includes the use of submersible pumps, sump pumps and other

pumping systems to remove contaminated water from extraction wells, interceptor trenches or

on-site ponds. Water collected from this operation would be temporarily contained for further

on-site or off-site treatment. Direct pumping methods are effective, low cost and easily

implemented to capture contaminated surface water and was retained for further analysis.

Hydro fracturing

Hydro fracturing is a specialized technique by which the permeability (and hydraulic

conductivity) of low permeability formations is enhanced by creating a series of horizontal

fractures in the phreatic zone near a vertical extraction well. The fractures are created by drilling

a pilot hole with direct push techniques to a specified depth. The borehole wall is water jetted

and a viscous mixture of a starch-based polymer, enzyme breaker, fine sand, water and sodium

chloride is injected into the borehole. The highly pressurized fracture fluid follows the initial

formationai notch and advances horizontally in an elliptical pattern. The fracturing fluid is

propagated toward the pumping well's sand pack, moving through and around the well screen,

thereby enhancing the overall permeability and connectivity of the extraction zone around the

wells. Aboveground, fracture zones can be mapped by sensors which detect sodium chloride at

the surface. After approximately 18 to 24 hours, the enzyme breakers degrade the starch

polymer, leaving a high permeability layer of fine sand.

Hydro fracturing is effective in improving the hydraulic connectivity of low permeability

aquifer materials, however, the implementability is limited by the inability to control the final

locations of the fractures that are created. Hydro fracturing, therefore, was not retained for

further analysis.

Wellpoint Systems

A wellpomt system is generally installed by direct push methods and consists of a series

of individual well points connected to a header via a riser pipe. Well points are typically designed

to dewater soils and may be effective for flows less than 255 gpm up to 22 feet below the ground.

Multiple small diameter wells would be required to capture contaminated groundwater, making
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implementability questionable. Continuous maintenance may be necessary to prevent clogging

of the small diameter wells and would increase operation and maintenance costs. In addit ion,

based on the variable geology and difficulty in implementation of direct push methods at the Li

Tungsten site, the wellpoint system process option was not retained for further consideration.

Recirculation Wells

Recirculation wells are wells or a series of wells that have two separate screened

intervals, one within the contaminated groundwater and the other in the vadose zone, just above

the groundwater interface. Introduction of air within the well shaft just above the lower screened

interval causes volatiles within the groundwater to be stripped from the aqueous phase while also

causing the water column within the shaft to rise. The volatiles in the gaseous phase are

removed via vacuum extraction and the rising column of water spills through the upper screened

interval. The water then percolates through the vadose zone into the groundwater to recircuiate

back within the well shaft through the lower screened interval.

Recirculation wells can be installed at a relatively low cost and can be implemented to

treat organics or inorganic in "hot spot" areas. The high water table and insufficient vadose zone

in areas of the plume at the Li Tungsten site would make installation of the unsaturated screen

difficult . Recirculation wells, therefore, were not retained for further evaluation.

Reactive Walls

A reactive wall is a permeable wall which is installed across the flow path of a

contaminant plume and allows the water portion of the plume to passively move through the

wall. Reactive walls allow the passage of water while prohibiting the movement of contaminants

by employing agents such as zero-valent metals, chelators. sorbents and microbes. Modifications

to the reactive wall process options include a funnel-and-gate system or an iron or resin treatment

wall. The funnel-and-gate system for in-situ treatment uses low hydraulic conductivity cutoff

walls (the funnel) with a gate that contains in-situ reactive zones. Groundwater primarily flows

through high conductivity gaps (the gates). An iron treatment wall or resin wall consists of iron

granules, resins, or other iron-bearing minerals and is used for the treatment of organic or

inorganic contamination. As the iron is oxidized, a chlorine atom is removed from the compound
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by one or more reductive dechlorination mechanisms, using electrons supplied by the oxidation

of iron. The iron granules are dissolved by the process, but the metal disappears so slowly that

the remediation barriers have a long life expectancy. The typical end products include non-toxic

compounds. Therefore, reactive walls were retained for further evaluation.

Hydraulic Barriers

Hydraulic barriers are subsurface barriers used to contain contaminated groundwater and

can be used to control plumes prior to treatment. These subsurface barriers consist of an

impermeable material that prevents the flow of contaminated groundwater downgradient of the

hydraulic barrier. A typical hydraulic barrier may consist of a vertically excavated trench that

is filled with a slurry. The slurry hydraulically shores the trench to prevent collapse and forms

a filter cake to reduce groundwater flow. Most slurry walls are constructed of a soil, bentonite.

and water mixture. The bentonite slurry is used primarily for wall stabilization during trench

excavation. A soil-bentonite backfill material is then placed into the trench (displacing the

slurry) to create the cutoff wall. Slurry walls may be placed up to depths of 100 feet and are

generally two to four feet in thickness. Other impermeable barriers may consist of synthetic

geomembrane materials.

Hydraulic barriers have been used for decades and the equipment and methodology are

readily available and well known. The technology is effective and implementable in containing

existing contamination within a specific area, therefore, hydraulic barriers were retained for

further evaluation.

2.4.2.2 Treatment

The treatment of contaminated groundwater can be accomplished with either in-situ or

ex-situ treatment technologies. The process options can be physical, chemical, or biological

treatments. The physical groundwater treatment process options that were screened include ion

exchange, adsorption/absorption, filtration and air stripping. The chemical treatment process

options include precipitation and neutralization. The biological treatment process options

include enhanced biodegradation and phytoremediation.
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Ion Exchange

Ion exchange is a process whereby toxic ions are removed from the aqueous phase by

electrostatic exchange with inert ions (e.g.. Nad) held by the ion exchange material. Ion

exchange resins consist of synthetic organic materials containing ionic functional groups to

which exchangeable ions are attached. Ion exchange is used to remove metal l ic cations and

amons, inorganic anions, organic acids, organic amines and radionuclides. Fixed bed and

countercurrent systems are the most widely used ion exchange systems.

Ion exchange units are available with resins for exchanging either cations or anions. The

exchange reaction is reversible and concentration-dependent: the exchange resins are regenerable

for reuse. The regeneration step creates a 2 to 10% concentration contaminant waste stream that

must be treated separately. Most metallic elements present as soluble species, either anionic or

cationic, may be removed by ion exchange. High iron concentrations in groundwater result in

rapid exhaustion of the resin and inordinately high regeneration costs. In addition, it may be

difficult to achieve PRGs, therefore, ion exchange was not retained for further evaluation.

Adsorption/Absorption

Adsorption technologies are commonly used to remove organics from contaminated

groundwater. however, removal of metals can also be accomplished with a number of metal-

specific adsorption medias. Adsorption mechanisms are generally categorized as either physical

adsorption, chemisorption, or electrostatic adsorption. Weak molecular forces, such as Van der

Waals forces, provide the driving force for physical adsorption, while a chemical reaction from

a chemical bond between the compound and the surface of the solid results in chemisorption.

Electrostatic adsorption involves the adsorption of ions through Coulombic forces, and is

normally referred to as ion exchange, which was previously discussed. The efficiency of the

system depends on the strength of the molecular attraction between the adsorbent and the

adsorbate, molecular weight, type of adsorbent, pH, and surface area. Most activated carbon

systems use granulated activated carbon (GAC) in flow-through column reactors to treat

organics. Other natural and synthetic adsorbents which treat inorganics include activated

alumina, iron-bearing materials and the Forage Sponge.
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Activated alumina is a filter media made by treating aluminum ore so that it becomes

porous and highly adsorptive. Activated alumina will remove a variety of contaminants,

including fluoride, arsenic, and selenium, however, the medium requires periodic cleaning with

an appropriate regenerant such as alum or acid in order to remain effective.

The use of iron-bearing material to remove heavy metals from aqueous streams is an

innovative technology that may be cost-effective compared to other adsorption medias. In this

treatment process, iron fines are contacted with aqueous streams containing heavy metals for a

specified period of time. Metals in aqueous solutions are removed when they adsorb to the iron

oxides present in the solution. Effluent quality downgradient of iron-bearing barriers wil l need

to be monitored to assure effluent quality standards are met.

The Forager Sponge is an open-celled cellulose sponge incorporating an amine-

containing, chelating polymer that selectively adsorbs dissolved heavy metals. The polymer is

intimately bonded to the cellulose so as to minimize physical separation from the supporting

matrix. The functional groups in the polymer (i.e., amine and carboxyl groups) provide selective

affinity for heavy metals in both cationic and anionic states, preferentially forming complexes

with transition-group heavy metals. The Forager Sponge is specifically used to remove heavy

metals and may be used ex-situ as well as in-situ. When used for in-situ remediation of

groundwater. the sponge (which can be supplied in '/2-inch cubes) is loaded into elongated fishnet

enclosures that are lowered into drilled wells. The enclosures are left in place unattended for a

length of time depending on the concentration of metals in the groundwater. After retrieval from

the wells, the sponge is stripped of the adsorbed metals and then either reinserted for another

cycle of absorption, or disposed.

Adsorption/absorption processes have a long history of use in effective treatment of

hazardous waste streams and are implementable technologies with documented performance

data. The target contaminant groups for adsorption/absorption processes are most organic

contaminants and selected inorganic contaminants. Adsorption/absorption was being retained

for further evaluation.
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Filtration

Filtration/Ultraflltration/Microfiltration are physical processes of separating and

removing suspended solids from a liquid by forcing the l iquid through a porous medium.

Ultrafiltration/microfiltration occurs when particles are separated by forcing fluid through a

semipermeable membrane. Only the particles whose sizes are smaller than the openings of the

membrane are allowed to flow through. As fluid passes through the medium, the suspended

panicles are trapped on the surface of the medium and/or within the body of the medium. The

porous medium may be a fibrous fabric (paper or cloth), a screen, or a bed of granular material.

The filter medium may be pre-coated with a filtration aid such as ground cellulose or

diatomaceous earth. Fluid flow through the filter medium may be performed by gravity or by

pressure. Granular media filtration is typically used after gravity separation processes for

additional removal of suspended solids.

Filtration is an appropriate process option to remove suspended solids prior to use of

other process options (such as ion exchange or reverse osmosis) and can aid in removal of

suspended solids in a pretreatment or post-treatment process. Therefore, filtration was retained

for further evaluation.

Air Stripping

Air stripping is a mass transfer process in which volatile organic contaminants in

groundwater are transferred to the gaseous phase. Lower solubility organics can be removed by

air stripping. A packed column or tower with an air blower and counter-current flow of air to

water is commonly used. The products are the stripped effluent and contaminated off-gas.

Although air stripping is an easily implementable technology for volatile organics, compared to

carbon adsorption, the operation and maintenance costs are higher at lower concentrations of

organics. In addition, off-gases often must be collected and treated. Air stripping was retained

for further evaluation.

Enhanced Biodegradation

This process option uses naturally-occurring microbial processes to break down organic

contaminants to lower risk degradation products. It differs from the natural degradation process
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option in that it involves enhancements (i.e.. supply of nutrients, injection of oxygen) which

accelerate the natural biodegradation process. This is accomplished by increasing the

concentration of electron acceptors and nutrients in groundwater and comprehensively

documenting the attenuating processes (for example, via groundwater monitoring of both

chemical and biological parameters). Oxygen is the main electron acceptor for aerobic

bioremediation and nitrate serves as an alternative electron acceptor under anoxic conditions.

Enhanced biodegradation can be effective for treating volatile organic contamination such

as nonhalogenated VOCs and fuels. However factors which limit the applicabil i ty and

effectiveness of this process option include subsurface conditions, bioavailability, safety-

precautions in handling hydrogen peroxide, and toxicity limits of microorganisms. Also, air

sparging can increase the pressure in the vadose zone. This process option would be ineffective

for the inorganic contamination, therefore, enhanced biodegradation was not retained for further

analysis.

Phytoremediation

This process option uses hydroponically accumulating plants to remove, transfer, stabilize

and destroy organic/inorganic contamination in groundwater. Phytoremediation can include

enhanced rhizosphere biodegradation, hydraulic control, and phyto-degradation. Enhanced

rhizosphere biodegradation takes place in the soil surrounding plant roots where natural

substances released by plant roots supply nutrients to microorganisms, enhancing their ability

to biodegrade organic contaminants. Hydraulic control includes trees which can act as organic

pumps when their roots reach down towards the water table and establish a dense root mass that

uptakes large quantities of water. Phyto-degradation is the metabolism of contaminants within

plant tissues. Plants produce enzymes, such as dehalogenase and oxygenase. that assist in

catalyzing degradation.

This process is implementable on a range of organic contaminants, metals and

radionuclides. Phytoremediation, however, has several limitations including: shallow

groundwater is necessary'; high concentrations of hazardous materials can be toxic to plants;

climatic or seasonal conditions may interfere or inhibit plant growth; and a large surface area is
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required. Due to the limitations and developmental status of much of this technology.

phytoremediation was not retained for further consideration.

Precipitation/Coagulation/Flocculation

This process option is an effective and demonstrated technology for the removal of

metals from groundwater. Groundwater can be pumped from extraction wells and then treated

ex-situ to precipitate metals by employing hydroxides, carbonates, or sulfides. Generally, the

precipitating agent is added to water in a rapid-mixing tank along with flocculating agents such

as alum, lime and/or various iron salts. The mixture then flows to a flocculation chamber that

agglomerates particles, which are then separated from the liquid phase in a sedimentation

chamber. Flocculation involves a gentle agitation of the coagulated solids to promote the growth

of floe particles, increasing precipitation rates and removal. This process is widely used in

conventional wastewater treatment systems to remove precipitated metals and suspended solids.

Precipitation/coagulation/flocculation is proven technology and is effective for treating many

inorganics. Precipitation/coagulation/flocculation was retained for further evaluation.

Neutralization

Neutralization or pH adjustment is a process used to adjust the pH of a waste stream to

an acceptable level for discharge and disposal. Neutralization may be used as a pre/post

treatment step with other treatment precesses (i.e., chemical precipitation). Adjustments can be

accomplished by either adding acidic or alkaline reagents to alkaline or acidic waste streams to

change the pH. Neutralization was retained for further evaluation.

2.4.2.3 Disposal

If active groundwater collection and treatment technology is selected, groundwater

disposal options (either on-site or off-site) would be needed. On-site disposal process options

considered include reinjection, discharge to existing streams/ponds, and the use of recharge

basins. Off-site disposal options considered include discharge to the local POTW or temporary

storage with off-site disposal.
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Reiniection

On-site reinjection involves the discharge of treated groundwater through a series of

injection wells or an infiltration gallery to recharge the aquifer from which groundwater was

withdrawn. This option is usually feasible where hydraulic conductivity and t ransmissivi ty are

high. Since hydraulic conductivity is generally low in the areas of contamination, reinjection

facilities would need to be installed in upgradient areas where more transmissive zones are

available. Potential problems with reinjection wells include clogging, dead spots, air locks, and

plugging by any form of chemical precipitation. Currently, a new deep reinjecuon system has

been constructed at the adjacent Mattiace site and will be used for reinjection of treated effluent.

An option for co-operative use of this system in a collection scenario may be available.

Infiltration galleries are constructed so that groundwater may percolate through the unsaturated

zone in trenches over a wider area of the site than reinjection wells. The reinjection process

option was retained for further evaluation.

Discharge to On-Site Recharge Basins

This option would involve the construction of recharge basins on-site to receive treated

groundwater. Since recharge basins would require large areas to be constructed, recharge basins

were not retained for further evaluation.

Discharge to On-Site Ponds/Streams

This option would involve the discharge of treated groundwater to on-site ponds and/or

streams. This option would not be appropriate, since the intermittent streams and small existing

on-site ponds and wetland areas may create adverse overland runoff conditions downgradient of

discharge. Discharge to On-Site Ponds/Streams was not retained for further evaluation.

Discharge to Off-Site Publicly Owned Treatment Works (POTW)

This option would involve pumping treated groundwater directly to a POTW facility for

treatment and discharge. Due to the incompatibility of conventional wastewater treatment with

the chemicals of potential concern at the site, discharge to a local POTW was not retained for

further evaluation.
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Temporary Containment and Off-Site Disposal

This option considers temporary containment of treated water in on-site storage tanks

followed by pumping for off-site treatment and disposal. Off-siu- disposal options may include

treatment at the adjacent Mattiace site. Temporary containment was retained for further

evaluation.

2.4.3 Technologies and Process Options Applicable to Institutional Controls

This section contains a screening of institutional controls that may be taken to limit or

prevent human exposure to environmental contamination. These measures are intended to

control or restrict property owners' activities, thus reducing the potential for human contact with

contaminated media.

The following types of institutional controls will be reviewed: fencing/warning notices,

requiring permits, deed restrictions, restriction of land use. community education/advisement.

A summary of the screening of institutional controls is presented in Table 2-16.

2.4.3.1 Fencing/Warning Notices

The installation of fencing is common at Superfund sites undergoing remediation.

Warning notices can be posted on the fences to alert unauthorized persons from entering the

fenced area. Fencing and warning notices provide some means of preventing exposure to

contaminated materials, but will not provide complete protection since they can be vandalized.

Both of these techniques are easily implemented and can prevent some human exposure to

contaminated materials, therefore, fencing/warning notices were retained for further

evaluation.

2.4.3.2 Deed Restrictions/Deed Notices

Deed restrictions can be imposed by legislation or administrative court order or agreed

to by the property owner. Deed restrictions recorded without acquisition of easements have been

negotiated at Superfund sites where a responsible party owns the restricted party. If imposed on

innocent property owners, however, they can be vulnerable to challenges.
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TABLE 2-1 6
SUMMARY OF SCREENING OF INSTITUTIONAL CONTROLS

LI TUNGSTEN AND CAPTAIN'S COVE SITES

Technology

FENCING/WARNING NOTICES

• Fencing

• Warning notices

DEED RESTRICTIONS/
DEED NOTICES

• Deed restrictions

• Deed notices

LAND USE RESTRICTION/
PERMITS/ZONING ORDINANCES

• Permitting

i

• Zoning ordinances

• Health ordinances

j j

Effectiveness

Somewhat effective -
can be vandalized

Somewhat effective

Moderately effective.
Pose legal restrictions
against improper use.
Can be challenged by
property owners.

Moderately effective.
No legal restrictions.
but noted on property
title.

Moderately effective

Implementabilitv

Easilv implement-
ed

Easily implement-
ed

Imposed by legisla-
tion or court order
or agreed to by
property owner.

Same, as for deed
restrictions.

Short timeframe to
for monitoring activi- implement.
ties, such as excava-
tion.

Effective, if enacted.

Moderately effective.

Very difficult.
Long time to
implement.

Need to obtain
cooperation of
local (and/or
county) authorities.

Cost

low

low

moderate

moderate

moderate

moderate
to high

low to
moderate

Retained for
Further

Evaluation'. '

yes

yes

yes

yes

yes

no

yes
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Deed notices fulf i l l the same function as deed restrictions and are also imposed by

administrative action or by agreement with the property owner. Deed notices alert anyone who

researches the title to property restrictions or contamination but do not pose legal restrictions on

the use of the property. Deed restrictions alert prospective buyers to the restrictions on the

property because property transfers generally require a t i t le search before the property can be

insured and the transfer accomplished.

Deed restrictions and deed notices were retained for further evaluation.

2.4.3.3 Permits, Zoning Ordinances and Health Ordinances

The permitting process could be used to restrict exposure in the affected areas.

Municipalities typically require individuals to acquire permits before undertaking certain

activities, such as water supply or sewer connection building permits. The affected

municipalities could require permits before allowing any excavation in contaminated areas. To

reduce the potential to exposure from contaminated soil during excavation, a program could be

developed mandating that applicants demonstrate their abili ty to meet certain performance

standards, such as requiring that properties meet specific radon and gamma radiation standards

before being sold. If issuance of a certificate of occupancy (CO) were required prior to each sale,

radiation standards could be incorporated into the regular CO requirements. Permits are easy to

implement and since other more permanent restrictions could take significant periods of time to

put into place. Permits was retained for further evaluation.

Zoning ordinances could be used to control the exposure of property owners and workers

on the sites. Typically, zoning ordinances specify permissible land uses and control development

within identified districts. Enacting zoning ordinances for activities such as excavation has been

controversial and may be legally challenged by property owners. Enacting zoning ordinances

can be difficult to implement, and takes a long period of time, such as several years. For these

reasons, zoning ordinances were not retained for further evaluation.

Health ordinances may also be a mechanism for protecting property owners and others

from exposure to contaminated media. Enacting and enforcing health ordinances depends on the

cooperation of local and County authorities. Since these ordinances are concerned with the

protection of public health, they may be less susceptible to the same challenges as zoning
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ordinances would. Health ordinances were retained as an institutional control for further

consideration.
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3.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

This section documents the development of remedial alternatives for the Li Tungsten site

and the Captain's Cove site. The basis for the development of alternatives was the technology

screening conducted in Section 2.0; process options determined to be applicable were carried

forward and combined/expanded to address site-specific remedial objectives and concerns. The

rationale associated with assembly of the soil and groundwater process options into remedial

alternatives is described in this section. In addition, conceptual designs of the combined

technology systems are described and evaluated.

3.1 SCREENING CRITERIA

The development of remedial alternatives from the available process options is based on

a broad consideration of three factors: effectiveness, implementability and cost. Consideration

of these factors during alternative development allows each possible permutation of process

options to be screened, so that only the most applicable alternatives are assembled and carried

forward to the detailed alternative evaluation stage. Data gathered during the field investigations

and knowledge of existing site conditions is also reviewed at this stage to identify conditions that

may limit or favor selected alternatives. The three factors are discussed in more detail below.

3.1.1 Effectiveness

Potential alternatives which will meet the remedial action objectives presented in Section

2.2.1 and 2.2.5 will be considered to be effective.

3.1.2 Implementability

Teclmical and administrative feasibility of construction, operation and maintenance are

evaluated under this factor. Potential alternatives which may prove extremely difficult to

implement, which will not achieve the remedial action objectives in a reasonable period of time

or which have not been proven reliable will be eliminated from further consideration.
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3.1.3 Cost

Conceptual estimates of cost are used to compare potential alternatives that provide

similar results in terms of effectiveness and implementabilty. Both construction costs and long-

term operation and maintenance costs are evaluated.

3.2 CONSIDERATIONS FOR DEVELOPMENT OF SOIL ALTERNATIVES

As discussed in Section 2.0, applicable soil and sediment remediation process options

include containment, excavation, volume reduction, stabilization, electrokinetic processing,

chemical extraction and transportation and off-site disposal. Each process option earned forward

from Section 2.0 is discussed below in relation to the rationale for the development of remedial

alternatives. The discussion concludes with the presentation of soil and sediment alternatives

to be carried forward into Section 4.0 for detailed evaluation.

3.2.1 Building Demolition

Based on poor structural condition, space requirements to implement various process

options and future use, building demolition is integrated into all alternatives, both at the Li

Tungsten and Captain's Cove sites.

3.2.2 Containment (On-site Landfill with Modified RCRA Cap)

The containment option was only considered for an excavated waste stream.

Containment of unexcavated soils/sediments by capping the entire site or capping multiple "hot

spots" was not considered effective or implementable in achieving remedial action objectives.

Containment of an excavated waste stream was evaluated by considering one potential waste

stream that included soils/sediments that are greater than both radiological and inorganic PRGs

and a second waste stream that included soils/sediments that are only greater than the inorganic

PRGs. On-site containment of any radiologically contaminated soil in a specially constructed

landfill using a RCRA cap with gamma shielding, while technically feasible, would face a

lengthy and difficult regulatory approval process. Disposal of radioactive material on-site would

3-2
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have to meet the substantive requirements of 6 NYCRR Pan 3SO. Since Part 380 does not

include shallow land burial among the authorized means of disposal for radioactive material, it

would have to be demonstrated that compliance with the provisions of Pan 380 would impose

unreasonable economic, technological or a safety burden and that shallow land burial would have

no significant impact on the public health and safety of the environment. Before on-site

containment could be seriously considered, existence of the above stated conditions would have

to be demonstrated. The demonstration process is likely to be very lengthy and the outcome

unknown, therefore, the on-site containment was eliminated from further consideration.

Utilization of the containment option for on-site disposal of inorganic-contaminated soils

was considered both effective and implementable in achieving the remedial action objectives.

For this reason, containment was carried forward in the development of alternatives, but in

combination other process options such as removal and stabilization, as discussed below. A

schematic drawing of the modified RCRA cap is provided in Figure 3-1.

3.2.3 Removal

Removal of contaminated soils followed by transportation to an off-site disposal facility

is an effective conventional remediation technology and has been successfully implemented at

many sites. This process option can be carried forward for detailed analysis as a self-contained

remedial alternative. Removal of contaminated soil/sediment can also be combined with other

process options including ex-situ treatment (volume reduction, stabilization and chemical

extraction) and containment (consolidation of the contaminated waste stream in an on-site

landfill) to form additional alternatives.

There are no foreseen space constraints for the removal of soils/sediments at the Li

Tungsten site. Excavation could proceed utilizing conventional cut-back and sloping techniques

to provide worker protection and minimize cave-in and/or wall collapse. At the Captain's Cove

site, however, there are more significant space constraints in the western portions of the site, near

the proposed ferry terminal and parking area. Installation of driven sheet piles around the

circumference of the areas to be excavated in the western portions of the Captain's Cove site

(Area A and Areas B and C) is both implementable and effective, but at an increased cost.

3-3
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3.2.4 Volume Reduction

The volume reduction process option is intended to segregate soils/sediments into a

radiologically contaminated waste stream and anon-radioiogically (e.g.. inorganic) contaminated

waste stream. Technologies to achieve the segregation include the Segmented Gate System

(SGS) developed by Thermo Nutech and the Automated Conveyor Monitoring System (ACMS)

developed by Canberra. Segregation of inorganic-contaminated soils using volume reduction,

when combined with treatment and containment in an on-site landfill comprises an alternative

for detailed analysis. A schematic of the SGS is presented in Figure 3-2.

The volume reduction process option becomes less cost-effective if the non-rad waste

stream has to go off-site to a hazardous waste landfill. Volume reduction becomes cost-effective

if a significant percentage of the non-rad waste stream can go to a non-hazardous Subtitle D

facility. Volume reduction is most cost-effective when it is combined with an on-site disposal

option or a treatment process option for the inorganic-contaminated waste stream, such as those

discussed in Sections 3.2.5 and 3.2.6.

3.2.5 Stabilization

Stabilization can be conducted both in-situ and ex-situ. In-situ stabilization was not

considered implementable due to redevelopment plans for the area. Ex-situ

stabilization/solidification/fixation, however, is effective when used in combination with other

process options to facilitate alternatives with land disposal of wastes.

The concentration of inorganics in the soil and sediment may trigger Land Disposal

Restrictions. For example, under 40 CFR Pan 268, wastes expected to exhibit the toxicity

characteristic for arsenic are prohibited from land disposal unless they meet the treatment

standards in Subpart D (40 CFR 268.40). The applicable treatment standard for non-wastewaters

is 5.0 mg/L arsenic via TCLP analysis. Alternatives involving on-site or off-site land disposal

of a regulated soil and sediment stream may require a stabilization treatment option. Ex-situ

stabilization is effective and implementable when combined with other process options.
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3.2.6 Chemical Extraction

The chemical extraction process option was considered to remove and concentrate both

radionuclides and inorganics from an excavated soil/sediment waste stream. The concentrated

waste stream would subsequently be disposed off-site. Chemical extraction processes, such as

the Batch Steam Distillation and Metal Extraction treatment process developed by IT

Corporation, use leachants such as hydrochloric acid to recover metals from contaminated soil

and sediment. Due to the short term risks and implementability concerns associated with storage

of acid for soil/sediment treatment, the incorporation of this process option into an alternative

was not carried forward.

3.2.7 Transportation and Off-Site Disposal

Transportation and off-site disposal process options, wil l be included in alternatives

which require off-site disposal for one or more waste streams. The most economical mode of

transportation for the radioactive waste streams, where the distance to a licensed disposal facility

may be approximately 2,600 miles, incorporates a combination of truck and rail transport. Truck

transport via end-dump trucks from the site to a licensed transfer facility (e.g., Wooster, MA)

for transfer to gondola cars equipped with hard lids for rail shipment directly to a licenced

disposal facility (e.g., in Utah). Transportation of non-radiological waste streams are assumed

to be entirely by truck.

3.2.8 Summary of Soil and Sediment Alternatives

A total of four alternatives were developed for the Li Tungsten site (LS-1 through LS-4)

and the Captain's Cove site (CS-I through CS-4). Due to the similarity in wastes present at both

sites, the alternatives developed for the Li Tungsten sites also apply to the Captain's Cove site.

Based on the rationale discussed above, the following soil and sediment alternatives were

developed:

• LS-1: No Action. Evaluation of the No Action Alternative is required under

CERCLA as a baseline for comparison with other alternatives.

JO
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• LS-2/CS-2: Excavation and Off-Site Disposal of Radionctive and

Nonradioactive Metals-Contaminated Soils. This alternative consists of

building demolition to eliminated hazards posed by structural instabil i ty.

hazardous construction materials (e.g.. asbestos and radionuclides). facilitate pre-

design sampling and implementation of future remedial action; excavation of

soils and sediments contaminated at levels greater than PRGs. ex-situ

stabilization (as necessary to meet LDR requirements), and off-site disposal at an

appropriately licensed facility.

• LS-3/CS-3: Excavation with Radioactive Waste Volume Reduction, Off-Site

Radioactive Waste Disposal and Stabilization and On-Site Containment of

Other Nonradioactive Metals-Contaminated Soils at the Li Tungsten

Facility. This alternative consists of building demolition, excavation of soils and

sediments contaminated at levels greater than PRGs. radioactive waste volume

reduction to reduce the volume of radioactive wastes and thereby reduce off-site

disposal costs at an appropriately licensed facility, ex-situ stabilization (if

necessary) of residual inorganic-contaminated waste stream and disposal in a

landfill with RCRA cap on the Li Tungsten site.

• LS-4/CS-4: Excavation with Radioactive Waste Volume Reduction. Off-Site

Radioactive Waste Disposal and Off-Site Disposal of Other Nonradioactive

Metals-Contaminated Soils. This alternative is the same as LS-3/CS-3, except

that after utilization of the radioactive waste volume reduction technology, any

non-radioactive but chemically contaminated wastes would be shipped off-site

for disposal instead of being contained on-site.

3-6
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3.3 CONSIDERATIONS FOR THE DEVELOPMENT OF GROUNDWATER AND

SURFACE WATER ALTERNATIVES

As discussed in Section 2.0, applicable groundwater and surface water remediation

process options include collection/containment, treatment, and disposal. Each process option

carried forward from Section 2.0 is discussed below in relation to the rationale for the

development of remedial alternatives. Section 3.4 concludes with the presentation of

groundwater and surface water alternatives to be carried forward for detailed evaluation.

Remedial alternatives for groundwater and surface water were developed for the Li Tungsten site

only. Generally, the groundwater at the Captain's Cove site did not contain radionuclides at

concentrations that exceeded the PRGs, therefore, no remedial alternatives were developed.

3.3.1 Development of Collection/Containment Options

The collection/containment technologies which were retained from section 2.0 included

continuous interceptor systems, low-flow extraction wells, reactive walls and slurry barriers for

groundwater and direct pumping methods for surface water. These technologies are the most

appropriate and cost-effective based on the volumes of contaminants to be treated and geological

and hydrogeological conditions. In addition, combined with treatment systems developed in this

section, these systems would be efficient and cost-effective for reducing the organic and

inorganic contamination below the PRGs. Based on site conditions, two or three

collection/containment process options were combined under this category to capture and/or

contain the existing contamination:

• Interceptor systems with low-flow extraction wells.

• Reactive walls with slurry barriers and in-situ adsorption wells.

3.3.1.1 Interceptor Collection System with Low-Flow Extraction Wells

An interceptor collection system with low-flow extraction wells provides for the capture

of both shallow and deep groundwater contamination for subsequent centralized treatment and

disposal.
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The interceptor collection systems are installed downgradient and within the boundaries

of the existing contaminant plumes in Parcel C. The collection system is installed perpendicular

to the groundwater flow path and is designed to capture the shallow groundwater contamination

component directly above the Port Washington Clay confining formation. Since the Port

Washington Clay is shallow in the areas of construction, excavation would be implemented using

trenching machines and/or backhoes. If conventional methods (backhoes) are used, wall

stabilization using wood or steel would be required to prevent cave-ins during installation.

Multiple horizontal HPDE perforated piping would be installed in the interceptor trench to

ensure that water arriving at the drain line would be conveyed without a bui ldup of pressure. In

addition, the drainage design gradient would be sufficient to result in a flow velocity to prevent

siltation, but will not cause turbulence.

Filters and envelopes would be installed in the trenches to prevent soil particles from

entering and clogging the interceptor system. The filters would be constructed of fine mesh

fabric or a geotextile. The envelope would improve groundwater flow and reduce the flow

velocity into the interceptor system by creating material that is more permeable than the

surrounding soils.

The pumping system of the continuous interceptor trench would be designed to remove

the shallow contaminated groundwater that collects by gradient into the drainage sump. In

addition, sump pumps would be installed in the drainage sump to create drawdown and

accentuate the gradient of flow into the interceptor system.

Low-flow extraction wells would be used to capture the deeper component of

contaminated groundwater not accessible to the interceptor system. The low-flow extraction

wells would be placed downgradient or in select contaminated areas to a depth to intercept and

access the deeper components of contaminant groundwater flow. The low-flow extraction wells

are necessary because the clay layer varies across the site and causes locations where

contamination was detected at depth. The low-flow extraction wells would be screened above

the Port Washington Clay by conventional drilling mechanisms. Groundwater collected with the

low-flow extraction wells would be combined at the surface with flow collected with the

continuous interceptor trench for on-site or off-site treatment and disposal. Both systems would
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be constructed of materials that are compatible with the COPCs.

3.3.1.2 Reactive Walls with Slurry Barriers and In-Situ Adsorption Wells

Reactive walls with slurry barriers and in-situ adsorption wells are designed to provide

passive in-situ collection and containment. Combining of these three technologies would

provide for the capture, containment, and in-situ treatment of both shallow and deep

contaminated groundwater.

Like the interceptor systems, the reactive walls would be installed downgradient and

within the boundaries of the existing contaminant plumes in Parcel C. The reactive walls are

installed perpendicular to the groundwater flow path to capture the shallow groundwater

contamination component directly above the Port Washington Clay confining formation. The

reactive walls may be installed as a passive permeable barrier (without a slum' wall) or a funnel

and gate system (with a slurry wall). As a passive permeable barrier, groundwater would pass

through and be treated within the wall. Treated water would pass through the downgradient side

of the wall and continue with the dominant direction of groundwater flow. In a funnel and gate

system, the funnel section would consist of a soil-bentonite slurry wall. This funnel would

channel contaminated groundwater toward treatment gates. The treatment gate sections consist

of the treatment media in the center of the funnel. The actual funnel and gate dimensions would

be based on groundwater modeling. Further design studies would be required to determine the

thickness of the reactive wall that will result in the residence time necessary to degrade the

organic and inorganic contamination. In addition, these tests would aid in determining the

performance monitoring criteria for the reactive walls.

In-situ adsorption wells would be placed in "hot spot" inorganic contaminated areas

where the deeper component of groundwater contaminant flow is not accessible to treatment by

the reactive walls. The in-situ adsorption wells would be installed with conventional drilling

techniques and screened above the Port Washington Clay. Packer assemblies would be used to

block-off various intervals within the screened interval to collect contaminated groundwater from

discreet zones.
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3.3.2 Development of Treatment Options

Physical, chemical and biological treatment process options were screened in Section 2.0

to eliminate those treatment technologies which would not be appropriate based on the site

contaminants and/or the ability to treat contamination in-situ or ex-situ. From the chemical

treatment category, precipitation/coagulation/flocculation and neutralization were retained for

further consideration.

From the category of physical treatment options, the adsorption/absorption, filtration and

air stripping process options were retained for detailed analysis because of their advantage in

implementation, effectiveness and cost. Air stripping is an easily implementable technology for

volatile organic compounds and combined with activated carbon can extend the life of carbon,

thereby decreasing the operation and maintenance costs. Although VOC contamination on

Parcel A and B will be addressed by the State, air stripping wi l l be necessary to remove the

organic contamination where may co-exist in areas of inorganic contamination.

Various adsorption technologies were discussed in Section 2.0 including GAC, iron

bearing materials, activated alumina and the Forager Sponge. GAC technology is easily

(fll implementable in conjunction with collection technologies for treating organic contamination.

In addition, the use of iron-bearing materials to remove contaminants from aqueous streams can

be used with the reactive walls. Likewise, the use of the Forager Sponge or other adsorption

technology with in-situ treatment wells can be used to treat inorganic contamination. Selection

of the specific adsorption media will require further treatability or pilot-scale studies. Filtration

technologies are also easily implementable, however these technologies depend on active

extraction of groundwater and would not be appropriate in passive technology alternatives.

Filtration technologies when combined with adsorption technologies would be effective in

reducing the contaminants to the PRGs.

Another treatment option is conveyance of the groundwater via force main to the

treatment plant at the Mattiace site. The Mattiace treatment process consists of carbon

adsorption, air stripping, sand filtration, chemical extraction and pH adjustment. Overall, the

.; treatment process at the Mattiace site is compatible with the groundwater contaminants from Li

Tungsten. The design capacity of the Mattiace site treatment plant is 30 gallons per minute
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(gpm). During start-up operations, however, the yield from the extraction wells has been less

than expected: the actual flow rate at the treatment plant is approximately 0-12 gpm. The added

flow from the Li Tungsten site may be implementable some modifications or additions to the

existing treatment plant.

On-site treatment options that were retained to be combined with other

collection/containment options are as follows:

• Adsorption

• Air Stripping

• Filtration

• Chemical Extraction/pH Adjustment

Off-site treatment options that were retained to be combined with other

collection/containment options include cooperative use of the existing Mattiace treatment plant

and reinjection facilities.

3.3.3 Development of Disposal Options

On-site reinjection of treated groundwater or temporary containment with off-site

disposal are considered effective and implementable disposal options. These options could be

combined with the collection/containment and treatment options to develop a feasible alternative.

If the off-site treatment option (Mattiace) is selected, disposal would be accomplished through

the reinjection wells located upgradient of the Mattiace site.

Passive technologies, such as reactive walls and in-situ treatment wells, would not require

groundwater disposal options because of their in-situ treatment characteristics. However,

miscellaneous contaminated media (i.e., GAC or other adsorption media) generated as a result

of the groundwater treatment would probably require disposal as a hazardous waste material

following exhaustion.

Disposal options that were retained to be combined with other collection/containment

and treatment options are as follows:

3-11
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• Reinjection (on-site)

• Reinjection (off-site at Mattiace)

3.3.4 Summary of Groundwater and Surface Water Alternatives

Based on the rationale discussed in Sections 3.3.1 through 3.3.3. the following

groundwater and surface water alternatives were developed:

• LW-1: No Action. Evaluation of the No Action Alternative is required under

CERCLA and as a baseline for comparison with the other alternatives.

• LW-2: Interceptor Trench/Extraction Wells with On-Site Treatment and

Disposal. This alternative uses a combination of interceptor trenches and low-

flow extraction wells to capture shallow and deep contaminated groundwater in

the Upper Glacial Aquifer above the Port Washington Clay. On-site treatment

consists of adsorption, air stripping, filtration, chemical precipitatioivpH

adjustment with on-site reinjection and disposal.

• LW-3: Interceptor Trench/Extraction Wells with Off-Site Treatment and

Reinjection at the Nearby Mattiace Superfund Site Treatment Facility. This

alternative uses similar collection/containment options as LW-2, however,

contaminated groundwater is pumped via a force main off-site to the Mattiace

site for treatment and disposal (reinjection).

• L\V-4: Reactive Walls with Slurry Walls and In-Well Adsorption

Treatment. This alternative is a passive containment/collection and treatment

alternative. It combines the installation of reactive walls containing zero-valence

metals or other adsorption media to treat the inorganic contamination. In

addition, in-well adsorption wells would be used to treat the deeper inorganic

"hot spots".

3-12
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4.0 DETAILED ANALYSIS OF ALTERNATIVES

4.1 EVALUATION CRITERIA

This section presents a detailed evaluation of the soil, sediment, ore residues and

groundwater/surface water alternatives developed in Sections 2 and 3. The alternatives are

evaluated using criteria established in the NCP as described in this chapter. Each alternative is

evaluated in detail considering seven of the nine criteria stipulated in the NCP.

The first two criteria are the "threshold" factors that must be met for an alternative to be

considered for implementation:

• Overall protection of human health and the environment.

• Compliance with ARARs of federal and state environmental and public health

'laws.

Five "primary balancing" criteria are used to make comparisons and to identify the major

trade-offs between the remedial alternatives. Alternatives that satisfy the threshold criteria are

evaluated further using the following five criteria:

• Long-term effectiveness and permanence.

• Reduction of toxicity, mobility, or volume of contaminated media.

• Short-term effectiveness.

• Impiementability.

• Cost.

The remaining two criteria, state acceptance and community acceptance, are "modifying"

factors. A more detailed description of the criteria is provided below:

Overall Protection of Human Health and the Environment

This criterion relates to whether the alternative provides adequate protection of human

health and the environment and describes how risks posed by each potential exposure pathway,
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based on a reasonable maximum exposure scenario, are eliminated, reduced or controlled

through treatment, engineering controls or institutional controls. This criterion evaluates the

long-term benefits to public health and the environment in contrast to any short-term or long-

term risks posed by the implementation of the alternative.

Compliance with ARARs

Remedial alternatives are evaluated to determine whether they attain ARARs and TBC

material under Federal or State environmental statutes and requirements or provide grounds for

invoking a waiver. The chemical-specific, location-specific and action-specific ARARs and

TBCs are presented in Tables 2-6 through 2-8.

Long-Term Effectiveness and Permanence:

This criterion evaluates the long-term effectiveness and permanence each alternative

affords, along with the degree of certainty that the alternative wil l prove effective. The

magnitude of residual risk remaining from untreated waste or treatment residuals is considered.

The characteristics of the residuals are considered to the degree that they remain hazardous,

taking into account their volume, toxicity, mobility and tendency to bioaccumulate. The ade-

quacy and reliability of controls necessary to manage treatment residuals and untreated waste are

also considered. This criterion addresses the uncertainties associated with land disposal for

providing long-term protection from residuals, the potential need to replace technical

components for the alternative and potential exposure pathways should the remedial action need

replacement.

Reduction in Toxicity. Mobility, or Volume

This criterion addresses the degree to which the alternatives employ treatment

technologies that reduce toxicity, mobility or volume. The treatment employed by the alternative

is assessed as to the amount of hazardous contaminants destroyed or treated, the degree of

expected reduction in toxicity, mobility or volume of the waste, the degree to which the

treatment is irreversible, the type and quantity of residuals that will remain after treatment and

the degree to which the treatment reduces the inherent hazards at the site.
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Short-Term Effectiveness

This criterion assesses the short-term effectiveness of the alternative. This criterion

analyzes the short-term risks that may be posed to the community during implementation of the

alternative, potential impacts on workers and the environment during remedial action, and the

effectiveness and reliability of protective measures. The amount of time unt i l remedial action

objectives are achieved is also evaluated.

Implementabilitv

This criterion assesses each alternative for ease or difficulty of implementation. This

assessment includes: technical feasibility, administrative feasibility, reliability, the ability to

monitor the effectiveness of the remedy, the availability of services and materials necessary to

implement the alternative, ability to construct and operate, the ease of undertaking additional

measures (if necessary), ability to obtain approvals from other agencies, the availabil i ty of

necessary equipment and specialists, and the timing of new technologies.

Cost

This criterion includes a calculation of the estimated present worth for each alternative.

Costs that are considered in the evaluation include both direct and indirect capital costs,

operation and maintenance (O&M) costs and net present worth costs.

State Acceptance

This criterion relates to the State perception of the selected remedy and its acceptability

as the method of remediation. State acceptance is usually assessed in the Record of Decision

(ROD) following review of State comments on the Draft Final FS Report. State acceptance

indicates whether the state concurs with, opposes or has no comment on the selected remedy.

Community Acceptance

This criterion relates to the public perception of the selected remedy and its acceptability
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as the method of remediation. Community acceptance is usually assessed in the ROD following

a review of public comments received on the Draft FS Report.

4.2 SOIL AND SEDIMENT ALTERNATIVES

4.2.1 Alternative LS-l/CS-1: No Action

4.2.1.1 Description

Consideration of the no action alternative is required by the NCP and CERCLA as a

baseline for comparison with the other alternatives. The no action remedial alternative does not

include any remedial measures that address the problem of contamination at the site. Because

thorium-contaminated material would be left on-site as part of this alternative, these sites would

be subject to 5-year reviews as required by Section 121 of Superfund Amendments and

Reauthorization Act of 1986 (SARA). The site would be reviewed to determine exposures to

potentially affected populations, the effectiveness of engineering controls would be assessed and

a report summarizing the review would be prepared.

4.2.1.2 Assessment

Overall Protection of Human Health and the Environment: The no action alternative

would not contribute to protection of human health and the environment beyond deterring entry

to the fenced sites and thereby preventing direct contact with the ore residues, soils and

sediments.

Compliance with ARARs: On-site soil contains metal and/or radionuclide contaminants

at concentrations greater than New York State TAGM objectives for soil cleanup, the cleanup

levels developed for the State Superfund cleanup at Captain's Cove and the risk-based PRGs

presented in Section 2.2.5. The no action alternative, therefore, does not comply with applicable

TBCs.

Long-Term Effectiveness and Permanence: Would not provide any long-term

effectiveness or permanence in protecting human health or the environment. The effectiveness
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of the alternative may decrease in the long term due to the continuing presence of residual risk.

Reduction of Toxicity. Mobility or Volume: Alternatives LS-1 and CS-1 do not reduce

toxicity, mobility or volume of contaminated soil. No containment, removal or treatment is

associated with these alternatives.

Short-Term Effectiveness: The alternative does not result in any adverse short-term

impacts.

Implementability: This alternative is readily implemented and would not take any time

to complete.

Cost: There are no capital costs or O&M costs associated with Alternatives LS-1 and

CS-1.

State Acceptance: State acceptance of the No Action alternative will be determined upon

NYSDEC review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of the No Action alternative will be

determined upon the review and acceptance of the Draft Final FS Report.

4.2.2 Alternative LS-2/CS-2: Excavation and Off-Site Disposal of Radioactive and

Nonradioactive Metals-Contaminated Soils

4.2.2.1 Description

Under this alternative, all structures on the Li Tungsten site would be demolished to

eliminate hazards posed by structural instability, hazardous materials of construction (e.g.,

asbestos, radionuclides), as well as to facilitate pre-design sampling and implementation of

future remedial actions. This action would include demolition of the Dickson Warehouse and

the Benbow Building on Parcel C and the Carbide Building, the Loung Building and the

Office/Laboratory Building on Parcel A.
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Additionally, soil, sediment and ore residues contaminated above PRGs would be

excavated and disposed off-site. Radioactive wastes on the Li Tungsten site would require

excavation to an average depth of four feet (maximum of six feet on Parcel C). On the Captain's

Cove site, excavation would range between four and 12 feet in Areas A. G and B/C. Radioactive

wastes would be disposed as naturally occurring radioactive material (NORM) at an off-site

licensed disposal facility that is capable of appropriately managing this type of material.

Inorganic-contaminated wastes would be disposed at an appropriate off-site landf i l l .

Nonradioactive metals-contaminated soil at the Li Tungsten site is typically co-located with

radioactive wastes and will require excavation to depths greater than four feet in several areas

(e.g., 10 feet in a few areas of Parcel C) because of the tendency of these inorganics to leach into

the groundwater. If necessary, excavated soils would be chemically fixated at the disposal

facility to achieve Land Ban compliance, due to the presence of inorganic contamination.

Soil excavation would be preceded by site preparation measures including building

demolition, the removal of discarded drums present at the surface on Parcel B and management

of the existing storm sewer system. Potential contaminated ore or soils associated with the

discarded drums would also be disposed off-site. The existing storm sewers would be pressure-

washed and the effluent and sediments collected for off-site disposal. Storm sewer bedding

material would be characterized where encountered during excavation activities to evaluate the

necessity for off-site disposal.

Deed restrictions would be placed on the Li Tungsten site to prevent the property from

being used for residential purposes and the installation of potable water supply wells. Five year

reviews would also be required because this alternative does not allow unrestricted use of the

property.

4.2.2.2 Assessment

Overall Protection of Human Health and the Environment: Protection of human health

and the environment is achieved by removing the contaminated soils, sediments and ore residues

above the PRGs for off-site treatment and disposal. The uncontrolled nature of the

contamination at the site will be eliminated by transferring the contaminated media to

appropriate disposal facilities.
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Compliance with ARARs: Removal of the soil would reduce contaminant concentrations

at the Li Tungsten and Captain's Cove sites below the PRGs presented in Section 2.2.5. The

alternative may have to comply with land disposal restrictions for off-site disposal of any

excavated wastes with metals contamination above LDR levels. Off-site transportation of

radioactive materials which exceed a concentration of 2.000 pCi/g would be regulated by 4C)

CFR 173. The excavation and disposal of PCB-contaminated soils would be governed by the

requirements of Toxic Substances Control Act (TSCA). Excavated soils with greater than 50

mg/Kg of total PCBs would require appropriate off-site treatment and disposal.

Excavation activities will utilize New York State's Air Guide-1 to ensure that there are

no adverse air/particulate impacts to the surrounding community resulting from the excavation

and handling of contaminated soils.

Long-Term Effectiveness and Permanence: Long-term risks would be eliminated and

permanence would be achieved due to the removal of contamination. Long-term management,

maintenance or monitoring would not be required. Long-term effectiveness for the removed soil

would be based on the maintenance of engineering controls at the off-site disposal facility.

Reduction of Toxicity. Mobility or Volume: The toxicity, mobility and volume of

contaminants would be reduced by the excavation and off-site disposal of radioactive and

metals-contaminated wastes.

Short-Term Effectiveness: Potential short-term impacts are associated with this

alternative due to direct contact with the soil by workers and through the potential for the

generation of dust during construction. It requires monitoring and control to protect the

community and workers from the potential short-term adverse risks associated with the remedial

actions.

Potential risks to the community include exposure to dust and radionuclides emitted from

excavation areas and stockpiled soils awaiting transportation. Temporary structures, plastic

covers/tarps and temporary erosion control barriers could be used to minimize dust generation

and off-site migration. Air monitoring would be employed to evaluate if controls are adequate.
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Equipment decontamination will be performed before construction equipment is removed from

the site.

A short-term risk is associated with transportation of radioactive soils from the source

location to the off-site facility. PPE and monitoring would be used to protect workers from

dermal contact, inhalation and ingestion of contaminated soils and dust. Excavation safety-

measures would be enforced to reduce physical hazards. Vehicle traffic associated with this

alternative could impact the local roadway system and nearby residents through increased noise

level and traffic.

Implementability: The implementability of this alternative would be a function of the

acceptability of transportation of low-level radioactive wastes to an off-site disposal location and

the efficiency of the volume reduction/separation technology. The wastes would be securely

loaded and trucked to an appropriate rail spur where the wastes would then be shipped by rail

to the disposal location. Institutional controls through deed restrictions would be placed on the

Li Tungsten and Captain's Cove properties to prevent residential development and are easily

implementable. Conventional equipment and labor required to excavate the soils for treatment

is readily available and easily implementable.

Assuming the acceptability of transportation of low-level radioactive wastes to an off-site

disposal location, LS-2 could be implemented in five months; CS-2 could be implemented in

three months.

Cost: The capital cost of Alternative LS-2 is $16,754,00; there are no associated O&M

costs. The capital cost of Alternative CS-2 is $15,465,000. Details of the cost estimate are

presented in Appendix D.

State Acceptance: State acceptance of the alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of the alternative will be determined

upon the review and acceptance of the Draft Final FS Report.
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4.2.3 Alternative LS-3 and CS-3: Excavation with Radioactive Waste Volume Reduction.

Off-Site Radioactive Waste Disposal and Stabilization and On-Site Containment

of Other Nonradioactive Metals-Contaminated Soils at the Li Tungsten Facility

4.2.3.1 Description

This alternative is the same as LS-2, except that a radioactive materials separation

technology/strategy would be used to further reduce the volume of radioactive wastes after

excavation, to reduce the cost of off-site disposal. On-site containment would be utilized for

disposal of non-radioactive metals-contaminated soils.

Under this alternative, excavated soils, sediments and ore residues would be addressed

via a volume reduction technology (e.g., SGS or ACMS) and/or a volume reduction strategy

(e.g., precision excavation). Precision excavation could be used in combination with either of

the separation technologies or by itself if either of the separation technologies do not prove

effective (testing would be conducted during remedial design). On both properties, radionuclide-

contaminated soils are present at relatively discrete layers. Soil excavation, conducted in

carefully controlled lifts, would minimize the potential mixing of radioactive and non-

radioactive soil. Non-radioactive soil layers, therefore, could be immediately segregated for on-

site disposal, as appropriate. This excavation procedure is applicable to both properties, but is

particularly applicable to the Captain's Cove site where radioactive wastes may be present only

at specific depth intervals. Overall, for cost estimating purposes, the efficiency of the volume

reduction technology/strategy is 50%. The radionuclide-contaminated fraction would be

subsequently disposed off-site as NORM at an appropriate facility. The residual nonradioactive

metals-contaminated soil stream would be disposed in the on-site landfill.

The existing storm sewers would be pressure-washed and the effluent and sediments

disposed off-site. Sediments removed from contaminated wetland areas, the Mud Pond and mud

holes would be dewatered and handled in the same manner as the excavated soils.

On-site landfill construction would be preceded by site preparation measures including

building demolition and the excavation of soil at concentrations greater than the PRGs in the

construction area. The landfill would be situated in an area, where subsurface excavation,

construction and utility installation would not be required, such as the middle portion of Parcel
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B.

4.2.3.2 Assessment

Overall Protection of Human Health and the Environment: The containment alternative

would protect human health and the environment by reducing the potential for migration of the

contaminants and preventing direct contact with contaminated soils. The potential for direct

contact with radioactive soils is eliminated via their disposal and management at an appropriate,

off-site facility. Protection from direct contact with the nonradioactive metals-contaminated

soils would be achieved by stabilization (if necessary) and containment in an on-site containment

cell.

Compliance with ARARs: The construction of the containment cell would be subject to

6 NYCRR Parts 360 and 364 which outline the requirements of solid and hazardous waste

management facilities and transporters for managing radioactive and hazardous materials. Off-

site transportation of radioactive materials which exceed a concentration of 2,000 pCi/g would

be regulated by 49 CFR 173. The excavation and disposal of PCB-contaminated soils would be

governed by the requirements of TSCA. Excavated soils with greater than 50 mg/Kg of total

PCBs would require appropriate off-site treatment and disposal.

; Long-Term Effectiveness and Permanence: A properly designed on-site containment cell

with institutional controls and long-term maintenance would provide long-term effectiveness and

permanence. The existence of a containment cell in a populated area, however, could possibly

result in some compromises to long-term effectiveness of this alternative. Long-term monitoring

of groundwater and surface water would allow an assessment of the containment system's long-

term efficacy.

Reduction of Toxicity. Mobility or Volume: Reduces the toxicity, mobility and volume

of the radiological contaminants. The toxicity and mobility of the nonradioactive metals-

contaminated soils would be contained on-site by stabilization to prevent leaching. The volume

life of the radioactive soils would be reduced through the use of a physical separation
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technology/strategy. The percent volume reduction that can be achieved is uncertain unt i l testing

can be performed during remedial design.

Short-Term Effectiveness: Potential short-term impacts are associated with this

alternative due to direct contact with the soil by workers and through the potential for the

generation of dust during construction. It requires monitoring and control to protect the

community and workers from the potential short-term adverse risks associated with the remedial

actions.

In addition, this alternative would involve additional handling during on-site radioactive

materials separation and would also result in additional handling of materials during fixation of

the metals-contaminated wastes and their disposition in the on-site cell. Proper protective

equipment, air monitoring during construction and soil handling procedures would minimize the

short-term risks to workers and the surrounding community. Vehicle traffic associated with this

alternative could impact the local roadway system and nearby residents through increased noise

level and traffic.

Implementability: The implementability of this alternative would be a function of the

acceptability of transportation of low-level radioactive wastes to an off-site disposal location and

the efficiency of the volume reduction/separation technology. The wastes would be securely

loaded and trucked to an appropriate rail spur where the wastes would then be shipped by rail

to the disposal location. Institutional controls through deed restrictions would be placed on the

Li Tungsten site to prevent residential development and are easily implementable. Conventional

equipment and labor required to excavate the soils for treatment is readily available and easily

implementable.

Assuming the acceptability of transportation of low-level radioactive wastes to an off-site

disposal location and a 50% efficiency in the volume reduction/separation technology, LS-3

could be implemented in 13 months; CS-3 could be implemented in i 1 months.

Cost: The capital and annual O& M costs of Alternative LS-3 are $12,579,000 and

$60.000, respectively. The total present worth of Alternative LS-3 is 514,379,000. The capital
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and annual O&M costs of Alternative CS-3 are S10.432.000 and S60.000. respectively. The

total present worth of Alternative CS-3 is SI 1,787.000. Details of the cost estimate are presented

in Appendix D.

State Acceptance: State acceptance of this alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of this alternative wil l be determined

upon the review and acceptance of the Draft Final FS Report.

4.2.4 Alternative LS-4 and CS-4: Excavation with Radioactive Waste Volume Reduction,

Off-Site Radioactive Waste Disposal and Off-Site Disposal of Other Nonradioactive

Metals-Contaminated Soils

4.2.4.1 Description

This alternative is the same as LS-3, except that after utilization of a radioactive materials

separation technology/strategy, any nonradioactive but metals-contaminated waste soils would

be shipped off-site for disposal instead of being contained on-site. These wastes would be

disposed of at an off-site Subtitle D facility, unless they were determined to be hazardous

pursuant to RCRA, in which case they would be disposed of off-site at a RCRA Subtitle C

facility. Overall, for cost estimating purposes, the efficiency of the volume reduction

technology/strategy is 50%.

Specifically, this alternative would involve demolition of all structures to eliminate

hazards posed by structural instability, hazardous materials of construction (e.g., asbestos,

radionuclides), as well as to facilitate pre-design sampling and implementation of future

remedial actions. This action would include demolition of the Dickson Warehouse and the

Benbow Building on Parcel C and the Carbide Building, the Loung Building and the

Office/Laboratory Building on Parcel A.

Additionally, soil, sediment and ore residues (including those currently staged in the

Dickson Warehouse) contaminated above PRGs would be excavated in the various contaminated

areas of the site. Excavation would be conducted as described for Alternative LS-3/CS-3.
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Radioactive wastes require excavation to an average depth of four feet (maximum depth of 4-o

feet on Parcel C). Metals-contaminated soils, while typically co-located with the radioactive

wastes, will require excavation to depths greater than four feet in several areas because of the

tendency of these inorganics to leach into the subsurface. Excavations to depths as much as 10

feet would be required in a few areas of Parcel C to achieve the chemical PRGs for these

contaminated soils.

Excavated soils would be treated via a volume reduction technology to reduce the

volume of the radioactive waste stream that would require off-site disposal. The "concentrated"

radioactive waste stream would be disposed of as NORM at an off-site licensed facility. Some

or all of the remaining "non-radioactive"waste stream is anticipated to contain other wastes

above the PRGs. These wastes would be disposed of at an off-site subtitle D facility, unless they

are confirmed RCRA hazardous, in which case they would be disposed of at a subtitle C facility.

The storm sewer system would be cleaned via pressure washing. The effluent would be

captured and disposed off-site. Captured sediments would also be disposed off-site.

4.2.4.2 Assessment

Overall Protection of Human Health and the Environment: Protection of human health

and the environment is achieved by removing the contaminated soils, sediments and ore residues

above the PRGs for off-site treatment and disposal. The uncontrolled nature of the

contamination at the site will be eliminated by transferring the contaminated media to

appropriate disposal facilities.

Compliance with ARARs: Removal of the soil would reduce contaminant concentrations

at the Li Tungsten and Captain's Cove sites below the PRGs presented in Section 2.2.5. The

alternative may have to comply with land disposal restrictions for off-site disposal of any

excavated wastes with metals contamination above LDR levels. Off-site transportation of

radioactive materials which exceed a concentration of 2,000 pCi/g would be regulated by 49

CFR 173. The excavation and disposal of PCB-contaminated soils would be governed by the

requirements of TSCA. Excavated soils with greater than 50 mg/Kg of total PCBs would require

appropriate off-site treatment and disposal.
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Excavation activities will utilize New York State's Air Guide-1 to ensure that there are

no adverse air/particuiate impacts to the surrounding community resulting from the excavation

and handling of contaminated soils.

Long-Term Effectiveness and Permanence: Long-term risks would be eliminated and

permanence would be achieved due to the removal of contamination to an off-site disposal

facility designed for long-term containment. Long-term management, maintenance or

monitoring would not be required. Long-term effectiveness for the removed soil would be based

on the maintenance of engineering controls at the off-site disposal facil i ty.

Reduction of Toxicity. Mobility or Volume: The toxicity, mobility and volume of

contaminants at the site would be reduced by the excavation and off-site disposal of radioactive

and metals-contaminated wastes. The volume of the radioactive soils would be reduced through

the use of a physical separation technology/strategy. The percent volume reduction that can be

achieved is uncertain until testing can be performed during remedial design.

Short-Term Effectiveness: Potential short-term impacts are associated with this

alternative due to direct contact with the soil by workers and through the potential for the

generation of dust during construction. It requires monitoring and control to protect the

community and workers from the potential short-term adverse risks associated with the remedial

actions.

Potential risks to the community include exposure to dust and radionuclides emitted from

excavation areas and stockpiled soils awaiting transportation. Temporary structures, plastic

covers/tarps and temporary erosion control barriers could be used to minimize dust generation

and off-site migration. Air monitoring would be employed to evaluate if controls are adequate.

Equipment decontamination will be performed before construction equipment is removed from

the site.

A short-term risk is associated with transportation of radioactive soils from the source

location to the off-site facility. PPE and monitoring would be used to protect workers from

dermal contact, inhalation and ingestion of contaminated soils and dust. Excavation safety
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measures would be enforced to reduce physical hazards. Vehicle traffic associated with this

alternative could impact the local roadway system and nearby residents through increased noise

level and traffic.

Implementability: The implementability of this alternative would be a function of the

acceptability of transportation of low-level radioactive wastes to an off-site disposal location and

the efficiency of the volume reduction/separation technology. The wastes would be securely

loaded and trucked to an appropriate rail spur where the wastes would then be shipped by rail

to the disposal location. Institutional controls through deed restrictions would be placed on the

Li Tungsten site to prevent residential development and are easily implementable. Conventional

equipment and labor required to excavate the soils for treatment is readily available and easily

implementable.

Assuming the acceptability of transportation of low-level radioactive wastes to an off-site

disposal location and a 50% efficiency in the volume reduction/separation technology. LS-4

could be implemented in nine months; CS-4 could be implemented in seven months.

Cost: The capital cost of Alternative LS-4 is 514,455,000. There are no O&M costs for

Alternative LS-4. The capital cost of Alternative CS-4 is S13.597,000. There are no O&M costs

for Alternative CS-4. Details of the cost estimate are presented in Appendix D.

State Acceptance: State acceptance of the alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of this alternative will be determined

upon the review and acceptance of the Draft Final FS Report.
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4.3 GROUNDWATER/SURFACE WATER ALTERNATIVES

4.3.1 Alternative LAV-1: No Action

4.3.1.1 Description

This alternative for groundwater is required by the NCP and CERCLA as a baseline for

comparison with the other groundwater alternatives. The no action remedial alternative does not

include any remedial measures that address the existing groundwater contamination at the site.

This alternative would serve as a long-term groundwater monitoring mechanism for the Li

Tungsten site.

To demonstrate the effectiveness of this alternative, initial quarterly and thereafter, semi-

annually sampling would be performed to compare the effectiveness of the natural flushing

mechanisms against baseline aquifer conditions. New monitoring wells would also be added to

the existing monitoring well networks to increase the network's coverage in areas of known

contamination. Five year reviews would be conducted to evaluate any changes in groundwater

on-site above health-based levels, and their potential effects on the public health and the

environment. In addition, this alternative may be implemented prior to remedial action on the

source area soils (if selected) to establish baseline conditions and to monitor groundwater during

and after soils remedial action.

The no action alternative alternative may be implemented separately or in combination

for the inorganic and/or radiological contamination in groundwater. Organic contamination will

be addressed separately by the State. In evaluating whether the no action alternative is

applicable for radiological contamination, the following information must be considered:

• Three rounds of groundwater samples were collected for radionuclides between

November 1996 and October 1998 using both the traditional purge and sampling

method and the new low-flow sampling method. In the third round, 220Ra and
228Ra were detected below the PRGs using the low-flow sampling method with

the exception of one sample collected from GM-10. The reduced concentrations

of radionuclides observed in the 3rd round may be more representative of

groundwater conditions because the low-flow method minimizes disturbance (or
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interference of suspended soil particles) of sediment from the bottom of the well .

• Ra-226 and Ra-228 in groundwater samples collected from background

monitoring wells located in Parcel B and C" (MP-5 and MP-1 ID) were detected

at concentrations which exceeded the NYSDEC and USEPA MCLs of 5 pCr'L

(6.4 pCi/L and 5.2 pCi/L, respectively).

• Radionuclides which exceeded the NYSDEC and USEPA MCLs in the first and

second rounds were detected in groundwater samples collected from deep

background monitoring wells in non-contaminated areas (i.e. MP-1 ID, GM-10,

MW-10), which may indicate that regional concentrations of radionuclides are

also high.

• The direct ingestion pathway for radiological groundwater contamination is

unlikely because no potable uses of groundwater exist at the site (the municipal

water supply for the City of Glen Cove is derived from 3 municipal wells

screened within the Magothy Formation located more than 1 mile east and south-

east from the site).

• Dermal contact with groundwater may be limited by placing deed restrictions on

the future use of groundwater. If implemented, dermal contact may be limited

to future site workers, but can be minimized with proper PPE.

• Thorium and radium are virtually insoluble (uranium does have soluble species

and the forms of uranium likely to be found in the original ore material would be

insoluble).

• If removal remedies are selected for contaminated source soils, the future

potential for transport of radionuclides to groundwater as colloid particles may

be minimized.
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• A confining unit (the Port Washington Clay) has been observed to be continuous

across the site at various depths and hydraulically separates the Upper Glacial

Aquifer from the Lloyd Aquifer.

4.3.1.2 Assessment

Overall Protection of Human Health and the Environment: This alternative would not

protect human health and the environment as no active remedial measures or insti tutional

controls are included in this alternative. If the sources of contamination are removed, the

natural flushing mechanisms of the aquifer may remove the non-recalcitrant contaminants from

the pore water and may reduce some of the toxicity and volume of contamination in the

groundwater. This may reduce the overall health risk. Continuous discharge toward the Glen

Cove Creek or other downgradient areas may eventually reduce concentrations of non-calcitrant

contaminants in the groundwater. However, reduction of the recalcitrant compounds may not

occur and in that case, this alternative would not reduce the toxicity or volume of contamination

in the groundwater.

Compliance with ARARs: This alternative would not actively address the concentrations

of arsenic, antimony and other heavy metals in groundwater that are presently in excess of MCLs

promulgated under the Safe Drinking Water Act (40 CFR Part 141), the New York State MCLs

(10 NYCRR Part 5), or New York State Water Quality Standards (6 NYCRR Part 703). It is

anticipated, however, that soils remediation could result in MCLs being achieved in the near

future.

Long-Term Effectiveness and Permanence: This alternative would not actively remove

groundwater contaminants except by the natural movement of groundwater which would dilute

the remaining contaminated levels and would eventually flush the inorganics into Glen Cove

Creek, where they would continue to be dispersed. Given the relatively sporadic inorganic

contamination that currently exists in the aquifer, it is anticipated that this mechanism when

combined with the soil remediation should effectively provide iong term protection from
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groundvvater contamination. The monitoring program will be designed to determine if L\Y-1

is effective.

Reduction of Toxicity. Mobility or Volume: This alternative would not reduce the

toxicity, mobility or volume of contaminated groundwater through treatment. The natural

flushing mechanisms may gradually reduce the volume and toxicity of some contamination in

the pore water. However, this alternative would not reduce the mobili ty of the contaminants of

concern.

Short-Term Effectiveness: This alternative does not include any remediation and.

therefore, would not pose any adverse short-term impacts to the community or to workers. There

is no short-term threat to the public health since the groundwater is not currently being used for

ingestion by the public and a community water system is in place. Since this alternative involves

minimal new construction (such as the installation of additional monitoring wells), there would

be minimal risks to workers or the community resulting from implementation of the alternative.

Impleinentability: The installation of additional monitoring wells and implementation

of a long-term groundwater monitoring plan is technically feasible. Annual inspections and

quarterly sampling would require administrative and regulatory attention.

Cost: The capital and average annual O&M costs associated with Alternative LW-1 are

$0 and $32,000, respectively. The total present worth of LW-1 is 5722,000. A detailed

breakdown of component costs are provided in Appendix D.

State Acceptance: State acceptance of this alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of this alternative will be determined

upon the review and acceptance of the Draft Final FS Report.
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4.3.2 Alternative No. LW-2: Interceptor Trench/Extraction Wells with On-Site

Treatment and Disposal

4.3.2.1 Description

Alternative No. LW-2 uses a combination of an interceptor trench and low-flow

extraction wells to capture groundwater contaminated with heavy metals for on-site treatment

consisting of chemical precipitation/settling and on-site reinjection to groundwater. To capture

the shallow inorganic contaminated groundwater (less than 20 feet), one interceptor trench,

located in Lower Parcel C. would be installed. The trench in Lower Parcel C would measure

approximately 350 feet long. Multi-tiered horizontal HPDE perforated piping containing filters

and envelopes would be installed perpendicular and downgradient to the groundwater flow

direction in Lower Parcel C. The design of the interceptor trench wil l depend upon potential

impacts from at least a 100 year storm generated tidal surge. Tidal fluctuations wil l be measured

during full tidal cycles during pre-design activities to determine the specific placement and

orientation of the trench. Low-flow extraction wells would then be installed in areas of the

plume or "hot spots" to capture isolated pockets of groundwater contamination not accessible

to the interceptor trench. Shallow contaminated groundwater from the interceptor trench and

wells would be collected through the horizontal piping and channeled via gravity flow to

collection sump areas. Contaminated groundwater at the sump areas would be pumped

periodically at approximately 10 gallons per minute to an on-site treatment facility. At the

treatment facility, the groundwater would be treated to State and Federal MCLs and groundwater

standards through chemical precipitation, clarification and pH adjustment. Treated groundwater

would then be conveyed to upgradient on-site reinjection galleries. A conceptual design for

Alternative LW-2 is presented in Figure 4-1. '

A long-term sampling program would be developed to monitor groundwater quality.

New monitoring wells would be added to the existing monitoring network to increase the

network's area of coverage.

4.3.2.2 Assessment

Overall Protection of Human Health and the Environment: The overall protection of

"^ human health and the environment would be enhanced by direct removal of inorganic
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contaminants for on-site treatment and disposal. Inorganic contaminants may be prevented from

entering Glen Cove Creek or other downgradient areas with the use of direct capture

mechanisms. The remedial goal of this alternative is to restore groundwater quality in order to

meet State and Federal MCLs. Even without deed restrictions or other insti tutional controls,

however, human health impacts through potable water consumption would continue to be a

remote hypothetical risk; the likelihood of drawing potable water from the Upper Glacial aquifer

is very remote because of the high level of dissolved solids in the aquifer from saltwater

intrusion, as well as the availability of the City public water supply.

Compliance with ARARs: This alternative uses treatment technologies capable of

removing the inorganics of concern to meet the State and Federal standards. Off-site disposal

of any sludges or treatment residues generated as a result of groundwater treatment processes

would be required to be sent to an appropriate off-site treatment/disposal facility

Long-Term Effectiveness and Permanence: Removal of the source of groundwater

contamination under any of the soil alternatives would improve the long term effectiveness and

permanence of this groundwater alternative. In addition, this alternative would be effective

over the long term in permanently removing inorganic contaminants from groundwater.

Reduction of Toxicitv. Mobility or Volume: This alternatives would reduce the toxicity,

mobility, and volume of contaminated groundwater through chemical precipitation of heavy

metals, clarification and pH adjustment.

Short-Term Effectiveness: This alternative would require trenching in the vicinity of

Garvies Point Road and Herb Hill Road to accommodate the installation of different subsurface

features (i.e., wells, drains, force main, slurry wall). Potential short term impacts would be

associated with the direct contact with soil by workers and through the potential for generation

of dust during construction. Such impacts would be minimized through worker health and safety

protective measures and dust suppression techniques such as covering waste piles and water

spraying during dust-generating activities. Potential short-term impacts would result from the
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direct contact of groundwater by workers, however, impacts would be minimized through

worker health and safety protective measures.

Implementability: This alternative is considered technically and administratively

implementable. In addition, it would be able to achieve MCLs in the treated effluent with the

proposed treatment methods, although reliance on standard proven technology improves the

degree of implementability. Off-site property easements or permits to construct should also be

relatively easy to obtain.

Cost: The capital and annual O&M costs associated with Alternative LW-2 are S351,000

and 584,000, respectively. The total present worth of LW-2 is S2.247,00u. A detailed

breakdown of component costs are provided in Appendix D.

State Acceptance: State acceptance of this alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of this alternative will be determined

upon the review and acceptance of the Draft Final FS Report.

4.3.3 Alternative No. LW-3: Interceptor Trench/Extraction Wells with Off-Site

Treatment and Reinjection at the Nearby Mattiace Site Treatment Facility

4.3.3.1 Description

This alternative is similar to Alternative No. LW-2 in that it uses a combination of an

interceptor trench and low-flow extraction wells to capture shallow and deep contaminated

groundwater (above the Port Washington Clay). Instead of on-site treatment, however, the

contaminated groundwater is pumped off-site to the groundwater treatment plant at the Mattiace

site. The contaminated groundwater would be conveyed via an underground pumping station

and force main from the Li Tungsten site to the Mattiace site. The flow from the Li Tungsten

site (estimated at approximately 10 gallons per minute), when combined with flow from the

Mattiace extraction wells, would be approximately 20 gallons per minute. Treatment would
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consist of chemical precipitation, clarification and pH adjustment. Some modifications to the

existing Mattiace plant and/or operating procedures might be necessary to accept the waste

stream from the Li Tungsten site. For example, because the Li Tungsten waste influent is

predominantly heavy metals, an additional metals clarifier might have to be added. Chemical

feed rates for metals treatment would also change, and the amount of sludge generated by the

facility would increase, requiring more frequent sludge hauling.

A long-term sampling program would be developed to monitor groundwater quality with

new monitoring wells added to the existing monitoring well network to increase the network's

area of coverage. A conceptual design for Alternative LW-3 is presented in Figure 4-1.

4.3.3.2 Assessment

Overall Protection of Human Health and the Environment: This alternative would

protect human health and the environment because the groundwater contaminated with

inorganics on the Li Tungsten Facility would be intercepted and prevented from discharging to

Glen Cove Creek. The remedial goal is to restore groundwater quality to meet State and Federal

MCLs. However, even without deed restrictions or other institutional controls, human health

impacts through potable water consumption would continue to be a remote hypothetical risk; the

likelihood of drawing potable water from the Upper Glacial aquifer is very remote because of

the high level of dissolved solids in the aquifer from saltwater intrusion, as well as the

availability of the City public water supply.

Compliance with ARARs: This alternative uses treatment technologies capable of

removing the inorganics of concern to meet the State and Federal standards. Off-site disposal

of any sludges or treatment residues generated as a result of groundwater treatment processes

would be required to be sent to an appropriate off-site treatment/disposal facility

Long-Term Effectiveness and Permanence: Removal of the source of groundwater

contamination under any of the soil alternatives would improve the long term effectiveness and

permanence of this groundwater alternative. In addition, this alternative would be effective

over the long term in permanently removing inorganic contaminants from groundwater.
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Reduction of Toxicity. Mobility or Volume: This alternatives \vouid reduce the toxici ty .

mobility, and volume of contaminated groundwater through chemical precipitation of heavy

metals, clarification and pH adjustment.

Short-Term Effectiveness: This alternative would require trenching in the vic ini ty of

Garvies Point Road and Herb Hill Road to accommodate the installation of different subsurface

features (i.e.. wells, drains, force main, slurry wall). Potential short term impacts would be

associated with the direct contact with soil by workers and through the potential for generation

of dust during construction. Such impacts would be minimized through worker health and safety

protective measures and dust suppression techniques such as covering waste piles and water

spraying during dust-generating activities.

This alternative would have the most impact on the local community as it would require

that a forcemain be installed below grade for approximately 700 feet from the groundwater

collection point to the treatment facility at the Mattiace site. Potential short-term impacts would

result from the direct contact of groundwater by workers, however, impacts would be minimized

through worker health and safety protective measures.

Implementability: This alternative is considered technically and administratively

implementable. In addition, it would be able to achieve MCLs in the treated effluent with the

proposed treatment methods, although reliance on standard proven technology improves the

degree of implementability. Off-site property easements or permits to construct should also be

relatively easy to obtain.

Cost: The capital and annual O&M costs associated with Alternative LW-3 are $208,000

and S47:000. The total present worth of LW-3 is SI,269,000. A detailed breakdown of

component costs are provided in Appendix D.

State Acceptance: State acceptance of this alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.
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Community Acceptance: Community acceptance of this alternative will he determined

upon the review and acceptance of the Draft Final FS Report.

4.3.4 Alternative No. LW-4: Reactive Walls with Slurry Walls and In-Well

Adsorption Treatment

4.3.4.1 Description

Alternative No. LW-4 consists of the installation of a reactive wall in Lower Parcel C.

directly downgradient of the existing inorganic contamination. The reactive wall would be

installed to a depth to the top of the Port Washington Clay, approximately 30 below ground

level. The reactive wall, designed as a funnel and gate system, consists of a passive permeable

barrier in which groundwater would pass through. Treatment occurs within the wall. The

funnel, consisting of a soil-bentonite slurry wall, would be designed to channel contaminated

groundwater toward the treatment gates. The treatment gate(s) contain zero-valence metals or

other adsorption media to treat the inorganic contamination in both locations. Collection

galleries consisting of pea gravel are installed adjacent to the wall. Treated water is conveyed

with a distribution pipe through the wall to the distribution trench, located downgradient of the

slurry wall. The design of the reactive wall will depend upon potential impacts from at least a

100 year storm generated tidal surge. Tidal fluctuations will be measured during ful l tidal cycles

during pre-design activities to determine the specific placement and orientation of the reactive

wall.

"Hot spot" inorganic contamination areas would be treated via in-well adsorption using

adsorption media consisting of open-celled cellulose sponges incorporating an amine-containing

chelating polymer that selectively adsorbs dissolved heavy metals. Locations of inorganic "hot

spots" are depicted in Figure 2-3. Adsorption treatment media is added into each well and

allowed residence time under advective groundwater forces. The adsorption media is retrieved

periodically and disposed of while new media is reinserted for additional cycles of absorption.

A long-term sampling program would be developed to monitor groundwater quality.

New monitoring wells would be added to the existing monitoring well network to increase the

network's area of coverage. A conceptual design for Alternative LW-4 is presented in Figure

4-2.

G:\3020005\FSREPT\SECT4.WPD 4-25 400424



in

o
o

U TUNGSTEN FEA9BUTY STUDY
COVE. NEW YORK

REGION R ARCS
CONTRACT NO. 6B-W9-0051; W.A. NO. 025-2L4L

ALTERNATE LW-4

REACTIVE WM^ VNTH
WALLS AND irttMELL ADSORPTION



4.3.4.2 Assessment

Overall Protection of Human Health and the Environment: This alternative would protect

human health and the environment because the groundwater contaminated with inorganics on

the Li Tungsten Facility would be intercepted and prevented from discharging to Glen Cove

Creek. The remedial goal is to restore groundwater quality to meet State and Federal MCLs.

However, even without deed restrictions or other institutional controls, human health impacts

through potable water consumption would continue to be a remote hypothetical risk: the

likelihood of drawing potable water from the Upper Glacial aquifer is very remote because of

the high level of dissolved solids in the aquifer from saltwater intrusion, as well as the

availability of the City public water supply.

Compliance with ARARs: This alternative uses treatment technologies capable of

removing the inorganics of concern to meet the State and Federal standards. Off-site disposal

of any sludges or treatment residues generated as a result of groundwaier treatment processes

would be required to be sent to an appropriate off-site treatment/disposal facility

Long-Term Effectiveness and Permanence: Removal of the source of groundwater

contamination under any of the soil alternatives would improve the long term effectiveness and

permanence of this groundwater alternative. In addition, this alternative would be effective

over the long term in permanently removing inorganic contaminants from groundwater.

Reduction of Toxicity. Mobility or Volume: This alternatives would reduce the toxicity,

mobility, and volume of contaminated groundwater through the use of adsorptive treatment

media to adsorb dissolved heavy metals.

Short-Term Effectiveness: This alternative would require trenching in the vicinity of

Garvies Point Road and Herb Hill Road to accommodate the installation of different subsurface

features (i.e., wells, drains, force main, slurry wall). Potential short term impacts would be

associated with the direct contact with soil by workers and through the potential for generation
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of dust during construction. Such impacts would be minimized through worker health and safety

protective measures and dust suppression techniques such as covering waste piles and water

spraying during dust-generating activities. Potential short-term impacts would result from the

direct contact of groundwater by workers, however, impacts would be minimized through

worker health and safety protective measures.

Implementability: This alternative is considered technically and administratively

implementable. In addition, it would be able to achieve MCLs in the treated effluent with the

proposed treatment methods. Off-site property easements or permits to construct should also

be relatively easy to obtain.

Cost: The capital and annual O&M costs associated with Alternative LW-4 are S644.000

and 529,000. The total present worth of Alternative LW-4 is 51,299.000. A detailed breakdown

of component costs are provided in Appendix D.

State Acceptance: State acceptance of this alternative will be determined upon NYSDEC

review and acceptance of the Draft Final FS Report.

Community Acceptance: Community acceptance of this alternative wil l be determined

upon the review and acceptance of the Draft Final FS Report.

4.4 COMPARATIVE ANALYSIS OF ALTERNATIVES

This section discusses the key factors and difference among the remedial alternatives

relative to each of the evaluation criteria. Table 4-1 and 4-2 presents a summary of comparison

among the alternatives for soil/sediment and groundwater/surface water, respectively.

4.4.1 Soil/Sediment

Overall Protection of Human Health and the Environment

Alternatives LS-1 and CS-1, the No-Action Alternatives, would not protect human

health or the environment beyond discouraging entry to the presently fenced site.
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cotrianuiMlod .sndi (ti».it»™i MK)
in tdii conUwniHifil).

Conumnwnl cad Ui»<M to b
NVCRH Parti 36O and ItM.
Tiftnspon ol ladKWCbvM mil«(ial>
>2.000 pCi/g would txt regulaltd

by49CFRPan.tf3- PCB
wasieituOiKIioTSCA NYS'i
An GotdQ-1 toil ensuie no
adv«fi« an.'DartctriatH Hngjcti lo
conimuiitv Outing eicavannrv
handbng ol contannnalM
mateiiali.

WouU pfovioe tong-iecn
illectntneu and (w manenct
ffvough • ptopefiy OMigned
conutnment crt. mstitiaonal
contiotl and long l«rm
mainionance.

Would iMuct tnc toieiry.
mobility and pouttty volume ol
radtoaciive conummana »nd
reduce ihe ifixcny and mobility ol
nontadioacbve metals^
conummaiw *o*t (UaiWizaKin).

SamcasLS.;. Snon îetm
impacts lestOng trom handbng
laaoacbve jols (volume
leductton) and metals
conuunnaivd soils (siaMi/atiuni,
Vehicle tranic would mcicas*
nose level on local tuadwiys.

Based on Ihe acceptably ol
PansportaDon ol low-levet
laaoacUve wasltn lo an oil *<te
disposal locjbon. Vomme
leducbon lectmoiosv 'equtes
Ueatabduy study. WoiM leoune
nssiutionai cortiols tntough deed
mtncDons against residential
devetopnwnt.

$14.379.000

Not applicable at hs bme.

LS-4
EXCAVATION WITH

RADIOACTIVE WASTE
VOLUME REDUCTION. OFF-
SITE RADIOACTIVE WASTE
DISPOSAL AND OFF-SITE

DISPOSAL OF OTHER
NONRACNOACTIVE METALS-

CONTAMINATED SOILS
Very protective ol tunan tiooim
and m* enworvnem - lemoval
ol conummaled tods.
Mdmwus an) ore itsiduts
•dove pRQs horn Me.

OH mo dPipoui tubptcl 10 1 OM.
Tiansp-Ki ol tKfcoacBve
mate<i»li >!.OOOpC*g*ontd tj«
(•guaicd by 49 CFR Pan 1 73,
PCB mules subiecl to TSCA.
NvS't AIT Gude- 1 *ID ensue
no adveise wi/pafUcUaie
impacii lo comrnurHy dumg
itcavaiiorv runoung ol
contaminated maicnals.

Would utovKte tong^term
eHechveness and pe/manence
•iitft lemoval ol ladnacDve and
nomadioacBve meiati-
contaminated scus above PHGs

WoUd 'educe Ihe louciry.
moDUtty and volume ol
ladnacuve and norvadtoactive
metals contaminated tc*U at m«
sue.

Same as LS 2, Sivn-iwm
impacts ( esutttng ligm hanoung
t adwacnve maieiials (volume
teducbon). Vehicle Dalle would
mease nose level on loral
(oadways.

Based on the accepfa&f.fy oi
transponanon ol low-level
raduMcnve wastes to an oil sue
dapotai kxabon. Volume
(eduction tectviQl;<jy lequues
treautxfary study, would (equne
msBUoonaj conbols ffvougn
dead (*sntcl*xts againsl
tesidvnhal deveiopmeni

SU.4SS.000

Not appitcaUe at ns Dme.

Not applicable at IN$ time.

CS-1
NO ACTION

Not protective; beyond
discouraging entry to (ne
pimnflv fenced Me

Does nol tompty wrm
ARAflt.

permanence m protecnng
tmman health and the
xnvMonment. Receptors may
be exposed to contanvnated
media m absence ol 'emedul
measures.

Ho reducoon in (oxKity.
'nobility or volume.

Would nol resuU « any
adverse snon-letm impacts.

Easily impiertunita

$0

Not apptKtbte a) (Ma nine.

NO) applicable ai thii wiw.

CS-2
EXCAVATION AND

OFF-SITE DISPOSAL OR
RADIOACTIVE ANO

NONRAOIOACTIVE METALS-
CONTAMINATED SOILS

and the env>onmem - removal ol
contanwnjtad sous, tedtfnenit
and ore r«aidu*» above PRO)
horn Me,

Transport ol (attoacDve maUMiaii
* 2.000 pCfg would be regulated
by«9CFRP*rt \T3 PCB
wane* siDiect 10 TSCA NYS't '
Air Cuo«- 1 ** enaue no
advene au/parncitaie mpacis to
community during
eicavanorvnarxfuig ol
contammaled rnatetiats.

eflecBvvnesi and permanence
with removal ol ta&oac&vt and
nonr aaoactrve metals-
comaminaied sods above PRCs

mobility and volume o>
tadKiacIive and nonradioactivt
meials contamuiaied soils at ffw
site.

contact oitn sod and dust to
workers excavating and handing
radKWCbve materials Vervcle
tratlc would mciease ncus* level
on local roadways

transportation ol tow-level
radttacbve wastes to an o» site
disposal location. Would requxe
msDtubonal controls ffvough deed
restnctxxtt against icsidential
devetapmen..

StS.46S.000

Not applicable at thu erne.

Nol applicable at VMS Bme.

CS-3
EXCAVATION WITH

RADIOACTIVE WASTE VOLUME
REDUCTION. OFF-SITE
RADIOACTIVE WASTE

DISPOSAL AND STABILIZATION
ANO ON-SITE CONTAINMENT
OF OTHER NONRADIOACTIVE

METALS-CONTAMINATED
SOILS

environment by remooaVoll • site
duposai ol raooacbve wastes.
Wrjutd achieve piolectveneu
liom metaU<v«ammaied >ods by
tiiabon and on sue contauvnenl.

lo 6 NVCRR Paris 360 *nd 364.
Transport ol r«dKtactive materials
>i.OOO pCfg would b* regulated
by49CFRPart 173 PCB «asl*s
«ub(*cl lo 75CA NYS't A» Cord*
I writ erui*e no adveisu
au/pamciMItt nipacls to
comniuWy duung »ic*»rttnjii'
handing ot conununaivd
materials

and possOly volume ol raduactivn
conummanu and (cOn.e tne
toxKtfy and moMity ol
nonradioactrve metals
conummaled soits (staUA/alioni

'esut&ng Irom handrmg rac*oacbve
materials durmg volurne reduwxi
Vetvte tr attic would increase
nose level on local ruan\*ays

transportation ol lovdevH
radKwcBve wastes to an oil SHU
disposal locaaon Volume
'Mucoon technology requires
u*atab*ry study WouW ieguu«
vttetuaonal con&ols through deoo
restrictions agamsl lesKtenuai
devetcoment.,

Stt.7B7.000

Nol apprcabte at tr«s hnw.

Not applcable al trus ttme.

CS-4

EXCAVAnOW WITH
RADIO ACTnm WASTE

VOLUME REDUQTION. OFF-
SITE RADIOACTIVE WASTE
DISPOSAL AND OFF-SHE

DISPOSAL OF OTHER
NONRADIOACTIVE METALS-

CONTAMINATED SOILS

•nd me envKonment - removel

ol comafNneUd «ob.
sedmenu and ore tetJdues
above PRG* horn ste.

Tiansoon ol redKMCtive
maierials »!.000 pCVg would be
regulated by 49 CFR Pan 1 73.
PCB wasm suoiecl to TSCA.
NYS's Au Cud*- 1 ** ensure
no adverse w ĵamculate
vnpecti lo comnmnty during
eicevaoorV handbng ol
contarrunalad materials.

enectrveneu and permanence
wifft removel of tackoaeirve and
nonaduMClve meutj.
contammaled sods above PRGi

mobility and volume ol
radioactive and noraao>oacbve
metals contaminated sc*ls al ff*e

site

snort -term impacts tesutmg
Itorn handbng redKtacbve
maienats during volume
reduction Vencle Bait* woJd
increase nc*se kevel on local
roadways.

transportation ol hw level
radKiacBve wastes lo an oil siie
dODosal tocmbon. Volume
reduction technology requires
ueatabrkty study. WoUdrequue
msbtuaonai controls Ihrougn
dettd f estncoona *oa*nsi
rvsidenul developmeni.

S13.&97.000

Not applcabie at ffvs ome.

Not applcable at ITM Ome
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TABLE 4-2
COMPARATIVE EVALUATION OF GROUNDWATER AND SURFACE WATER ALTERNATIVES

LI TUNGSTEN (LI) AND CAPTAIN'S COVE (CC) SITES

CRITERIA

OVERALL PROTECTIVENESS OF HUMAN
HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH ARARa/TBCo

LONG-TERM EFFECTIVENESS AND
PERMANENCE

REDUCTION IN TOXICITY. MOBILITY AND
VOLUME THROUGH TREATMENT

SHORT-TERM EFFECTIVENESS

IMPLEMENTABILITY

COST1

STATE ACCEPTANCE

COMMUHfTY ACCEPTANCE

LW-1

NO ACTION

No protection ot human health
and the environment.

Does not comply wan ARARs.

Not effective

No reduction in toxicity. mobility or
volume.

No short-term effectiveness

Easity mplemented.

S722.000

Not applicable at this time.

Not applicable at this time.

LW-2

INTERCEPTOR TRENCH/EXTRACTION
WELLS WITH ON-SfTE TREATMENT AND

DISPOSAL

Protective ot human health and the
environment.

Uses treatment technologies capaoie to
removing inorganics ol concern to meet
applicable standards.

Effective long-term and permanent.

Most effective in reducing the toxicity and
volume by direct capture, extraction, and
treatment: Mobility may be reduced by dwect
capture

Low risks to workers performing capital
construction and sludge disposal with proper
monitoring and PPE.

Utilises conventional or specialized
technologies and materials for construction.

$2. 24 7. 000

Not applicable at this lime-

Not applicable ai this time.

LW-3

INTERCEPTOR TRENCH/EXTRACTION
WELLS WITH OFF-SITE TREATMENT

REINJECTION AT THE NEARBY UATTIACE
SUPERFUND SITE TREATMENT FACILITY

Protective ol human health and the
environment.

Uses treatment technologies capable to
removing inorgancs of concern to meet
applicable standards.

Effective long-term and permanent.

Mosi effective m reducing the toxicity and
volume by direct capture, extiaclion. and ott-
site treatment; Mobility may be reduced by
direct capture.

Low risks to workers performing capital
construction and sludge disposal with proper
monitoring and PPE.

Utilizes conventional or specialized
technologies and materials for construction.

St. 269. 000

Not applicable at this time.

Not applicable at this time.

LW-4

REACTIVE WALLS WITH SLURRY WALLS AND IN-
WELL ADSORPTION TREATMENT

Protective ol human health and the environment.

Uses treatmeni technologies capable 10 removing
inorganics ot concern to meet applicable standards.

Less effective ton- let m and permanent; relies on
natural flushing mechanisms

Effective " reducing toxciiy and volume ot
coniamviants by tieatmij m-sitti. mobility may not be
reduced.

Low risks to worker performing capital construction and
media handling with proper monitoring and PPE.

Utilizes more specialized construction techniques.

Si. 299.000

Noi applicable at VMS time.

Not applicable at this tune

O
o

LW = l1 Tungsten Groiintl'.vater/Surtace Water Alternative
'Cost is initial capital cost plus present worth ot Long-Term MonitormQfO&M Costs.



All remaining soil alternatives would protect human health and the environment by

reducing the existing exposures to radiological and chemical site contaminants to below

soil/sediment cleanup levels. Alternatives LS-2 and CS-2 and Alternative LS-4 and CS-4.

would achieve protection of human health and the environment by removing the contaminated

soils, sediments and ore residues above cleanup levels for off-site treatment and disposal.

Alternatives LS-3 and CS-3 would achieve similar protection vis-a-vis the radionuclides of

concern by removing them off-site and would achieve protectiveness from the metals

contaminants by fixating and containing them on-site and thereby reduce or eliminate the various

exposure pathways and potential for cross-media impacts to groundwater that presently exists.

Compliance with ARARs

Alternatives LS-2 and CS-2, and LS-4 and CS-4 may have to comply with land disposal

restrictions (LDR - 40 CFR Part 268) for the off-site disposal of any excavated wastes

contaminated with certain heavy metals above LDR levels. This ARAR also describes minimum

technology requirements needed to construct the on-site cell in Alternative LS-3 and CS-3.. The

construction of the containment cell in Alternative LS-3 and CS-3 would be subject to 6 NYCRR

Parts 360 and 364 which outline requirements of solid and hazardous waste management

facilities and transporters for managing radioactive and hazardous materials. Off-site

transportation of radioactive materials under Alternatives LS-2 and CS-2, LS-3 and CS-3, and

LS-4 and CS-4 which exceed a concentration of 2,000 pCi/g would be regulated by 49 CFR 173.

Since Alternatives LS-2 and CS-2, LS-3 and CS-3, and LS-4 and CS-4 would involve the

excavation of some PCB-contaminated soils, their disposition would be governed by TSCA

requirements.

All excavation alternatives will utilize New York State's Air Guide -1 to ensure that there

are no adverse air/particulate impacts to the surrounding community as a result of excavation

and handling of contaminated soils.

Long-Term Effectiveness and Permanence

Alternatives LS-1 and CS-1 would not provide any long-term effectiveness or

permanence in protecting human health and the environment. All of the other soil alternatives
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would permanently protect public health and the environment over the long term because the

radioactive wastes would be excavated-and removed to an off-site f a c i l i t y licensed to manage

this type of material. Implementation of Alternatives LS-2 and CS-2 and Alternatives LS-4 and

CS-4 would permanently protect public health and the environment at the site over the long term

because the nonradioactive. metals-contaminated soils at the site would be removed to an off-site

disposal location designed for long-term containment. Alternatives LS-3 and CS-3 would

similarly provide for long-term effectiveness and permanence through a properly designed on-

site containment cell which would require institutional controls and long-term maintenance to

provide permanent protection to public health and the environment.

Reduction of Toxicity. Mobility or Volume

Alternatives LS-1 and CS-1 would not reduce the toxicity. mobil i ty or volume of any

contaminants at the site. Alternatives LS-2 and CS-2 and Alternatives LS-4 and CS-4 would

reduce the toxicity, mobility, and volume of contaminants at the site through excavation and off-

site disposal of the radioactive and metals-contaminated wastes. Alternatives LS-3 and CS-3

would reduce the toxicity, mobility, and volume of the radiological contaminants in the same

manner. Alternatives LS-3 and CS-3 would reduce the toxicity and mobility of the metals-

contaminated soils that would be contained on-site by chemically fixating the metals to prevent

them from leaching. Alternatives LS-3 and CS-3 and LS-4 and CS-4 may reduce the volume

of the radioactive materials through the use of a separation technology, however, the percent

volume reduction is uncertain and would be the result of a physical separation process rather

than treatment.

Short-Term Effectiveness

The No-Action Alternatives LS-1 and CS-1 would not result in any adverse short-term

impacts. Potential short-term impacts would be associated with Alternatives LS-2 and CS-2, LS-

3 and CS-3 and LS-4 and CS-4 due to the direct contact with soil by workers and through the

potential for generation of dust during construction. Such impacts would be minimized through

worker health and safety protective measures and dust suppression techniques such as covering

waste piles and water spraying during dust-generating activities. Alternatives LS-3 and CS-3
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and LS-4 and CS-4 would involve additional handling during on-Site radioactive materials

separation and Alternatives LS-3 and CS-3 would also result in increased handling of materials

during fixation of the metals-contaminated wastes and their disposition in the on-site cell. The

vehicle traffic associated with all alternatives other than no action could impact the local

roadway system and nearby residents through increased noise level and traffic. Proper protective

equipment, air monitoring during construction, and soil handling procedures would minimize

the short-term risks to workers and the surrounding community.

Implementability

The implementability of Alternatives LS-2 and CS-2, LS-3 and CS-3 and LS-4 and CS-4

would likeiy be a function of the acceptability of transportation of low-level radioactive wastes

to an off-Site disposal location. These wastes would be securely loaded and trucked to an

appropriate rail spur, where the wastes would then be shipped by rail to the ult imate disposal

location. The implementability of Alternatives LS-3 and CS-3, and LS-4 and CS-4 would also

depend on the efficiency of the separation technology/strategy selected for separation of

radionuclide-contaminated soil from other excavated soils. Institutional controls through deed

restrictions on the residential development of both Li Tungsten and Captain's Cove required for

all the action alternatives should be readily implementable.

Cost

A detailed breakdown of component costs are provided in Appendix D.

4.4.2 Groundwater/Surface Water

Overall Protection of Human Health and the Environment

The Alternative LW-1, No-Action, would not provide any protection of human health

and the environment as no active remedial measures or institutional controls are included in this

alternative. It should be noted that remediation of contaminated soil is expected to greatly

decrease the degree of leaching of contaminants from the soil into the groundwater, and would

therefore significantly reduce the magnitude and duration of any potential impacts on human

health and the environment from groundwater. Alternatives LW-2, LW-3 and LW-4 would
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protect human health and the environment because the grounchvater contaminated with

inorganics on the Li Tungsten facility would be intercepted and prevented from discharging to

Glen Cove Creek. The remedial goal of these alternatives is to restore groundwater qual i ty in

order to meet State and Federal MCLs. However, even without deed restrictions or other

institutional controls, human health impacts through potable water consumption would continue

to be a remote hypothetical risk; the likelihood of drawing potable water from the Upper Glacial

aquifer is very remote because of the high level of dissolved solids in the aquifer from saltwater

intrusion, as well as the availability of the City public water supply.

Compliance with ARARs

Alternative LW-1 would not actively address the concentrations of arsenic, antimony,

and other heavy metals in groundwater that are presently in excess of MCLs promulgated under

the Federal Safe Drinking Water Act (40 CFR Part 141), the New York State MCLs (10

NYCRR Part 5), or New York State Water Quality Standards (6 NYCRR Part 703); although

it is anticipated that soils remediation could result in MCLs being achieved in the near future.

Alternatives LW-2, LW-3, and LW-4 all use treatment technologies capable of removing the

inorganics of concern to the standards. Off-site disposal of any sludges or treatment residues

generated as a result of groundwater treatment processes included as part of Alternatives LW-2,

LW-3, and LW-4 would be required to be sent to an appropriate off-Site treatment/disposal

facility.

Long-Term Effectiveness

Removal of the source of groundwater contamination under any of the soil alternatives

would improve the long term effectiveness and permanence of all of the groundwater

alternatives. Alternative LW-1 would not actively remove groundwater contaminants except by

the natural movement of groundwater which would dilute the remaining contaminated levels and

would eventually flush the inorganics into Glen Cove Creek, where they would continue to be

dispersed. Given the relatively sporadic inorganic contamination that currently exists in the

aquifer, it is anticipated that this mechanism when combined with the soil remediation should

effectively provide long term protection from groundwater contamination. The monitoring
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program will be designed to determine if LW-1 is effective.

Alternatives LW-1. LW-2, LW-3. and LW-4 would all be similarly effective over the

long term in permanently removing inorganic contaminants from groundwater.

Reduction of Toxicity. Mobility or Volume

Alternative LW-1 would not reduce the toxicity. mobility, or volume of contaminated

groundwater through treatment. Using different technologies. Alternatives LW-2 and LW-3

would reduce the toxicity, mobility, and volume of contaminated groundwater through chemical

precipitation of heavy metals, clarification and pH adjustment. Alternative LW-4 would rely on

an adsorptive treatment media to adsorb dissolved heavy metals.

Short-Term Effectiveness

Alternative LW-1 would not include any remediation and. therefore, would not pose any

short-term impacts to the community or to workers. Alternatives LW-2, LW-3, and LW-4 would

all require trenching in the vicinity of Garvies Point Road and Herb Hill Road to accommodate

the installation of different subsurface features (i.e., wells, drains, force main, slurry wall).

Potential short term impacts would be associated with the direct contact with soil by workers and

through the potential for generation of dust during construction. Such impacts would be

minimized through worker health and safety protective measures and dust suppression

techniques such as covering waste piles and water spraying during dust-generating activities.

Alternative LW-3 would have the most impact on the local community as it would require that

a forcemam be installed below grade for approximately 700 feet from the groundwater collection

point to the treatment facility at the Mattiace site.

Potential short-term impacts would be associated with the three treatment alternatives

as a result of the direct contact of groundwater by workers. However, impacts would be

minimized through worker health and safety protective measures.

Impiementability

All of the alternatives are considered technically and administratively implementable.

Alternatives LW-2, LW-3, and LW-4 all would be able to achieve MCLs in the treated effluent
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with the proposed treatment methods, although LW-2 and LW-3's reliance on standard proven

technology improves their degree of implementability. Off-site property easements or permits

to construct should also be relatively easy to obtain for all three alternatives.

Cost

A detailed breakdown of component costs are provided in Appendix D.
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• and Other Environmental and State Requirements. EPA/540/G-S9/009. August 1989,

176 pages.

USEPA. 1988a. Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA. Interim Final. EPA/540/G-89/004, OSWER Directive 9355.3-01.
Office of Solid Waste, Washington, DC, October 1988.

USEPA, 1988b. CERCLA Compliance with Other Laws Manual: Interim Final.
EPA/540/G-89/006, August 1988.

USGS, 1979. Topographic Map, Sea Cliff Quadrangle, Scale: 1:24.00, photorevised 1979.
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6.0 GLOSSARY

6.1 Abbreviations and Acronyms

ABBREVIATION/ACRONYM

AEA Atomic Energy Act

ACM Asbestos Containing Material

ACMS Automated Conveyor Monitoring System

APT Ammonium Paratungstate

ARARs Applicable or Relevant and Appropriate Requirements

ARCS Alternative Remedial Contracting Strategy

AWQC Ambient Water Quality Criteria

be below ground surface

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

1980

CFR Code of Federal Regulation

Ci Curie

CLP Contract Laboratory Program

cm Centimeter

CO Certificate of Occupancy

COPC Chemical of Potential Concern

cy Cubic Yard

DCA Dichloroethane

DCE Dichloroethene

DOE Department of Energy

DOT Department of Transportation

E Estimated value for laboratory data

EMW Monitoring well designation

FFS Focussed Feasibility Study
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FS Feasibility Study

FSP Field Sampling Plan

GAC Granular Activated Charcoal

GM Geraghty and Miller (monitoring well designation)

gpm Gallons per minute

Hart Fred C. Hart Associates. Inc.

HASP Health and Safety Plan

HQ Hazard Quotient

Hqs Hazard Quotients

IAEA International Atomic Energy Agency

IRA Interim Remedial Action

ISV In-Situ Vitrification

LLRWPA Low Level Radioactive Waste Policy Act

LOAELs Lowest Observed Adverse Effect Levels

LSA Low Specific Activity

MCLs Maximum Contaminant Levels

mg/Kg Milligram per Kilogram

MP Malcolm Pirnie (monitoring well designation)

MPI Malcolm Pirnie. Inc.

mrem millirem

mR/h milliRoentgen per hour

NCP National Contingency Plan

NCRP National Council on Radiation Protection and Measurements

NOAA National Oceanic and Atmospheric Administration

NOAELs No Observed Adverse Effect Levels

NORM Naturally Occurring Radioactive Material

NPDES National Pollution Discharge Elimination System

NPL National Priorities List

NRC Nuclear Regulatory Commission

NUS Halliburton-NUS, Inc.
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NYCRR New York Codes, Rules and Regulations

NYSDEC New York State Department of Environmental Conservation

NYSWQS New York State Water Quality Standards and Guidance Values

O&M Operation and Maintenance

OSHA Occupational Safety and Health Administration

OSWER Office of Solid Waste and Emergency Response

OU Operating Unit

PAH Polycyclic Aromatic Hydrocarbons

PCB Polychlorinated Biphenyls

PCE Tetrachloroethene

pCi/g picoCurie per gram

pCi/L picoCurie per Liter

PIC Pressurized Ion Chamber

POTW Publicly-Owned Treatment Works

PPE Personal Protection Equipment

PRO Preliminary Remediation Goal

QAPjP Quality Assurance Project Plan

R Roentgen

Ra Radium

RAGS USEPA Risk Assessment Guidance Documents

RCRA Resource Conservation and Recovery Act

rem rem

RfC Reference Concentration

RfD Reference Dose

RI Remedial Investigation

RJ/FS Remedial Investigation/Feasibility Study

ROD Record of Decision

ROPC Radionuclide of Potential Concern

Roux Roux Associates

SARA Superfund Amendments and Reauthorization Act of 1986
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SGS Segmented Gate System

SPDES State Pollution Discharge Elimination System

SSL Soil Screening Level

SVOC Semi-Volatile Organic Chemical

TAGM Technical Assistance Guidance Manual

TAL Target Analyte List

TBC "To Be Considered" Material

TCE Trichloroethene

TCL Target Compound List

TCLP Toxicity Characteristics Leaching Procedure

Th Thorium

TRC TRC Corporation

TRVs Toxic Reference Values

ug/Kg microgram per Kilogram

ug/L microgram per Liter

uR;h microRoentgen per hour

U Uranium

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

VOC Volatile Organic Compounds

6.2 Radiological Terms

Action level:
A derived, media-specific concentration or activity level for a hazardous substance that
(1) is based on a primary dose or risk limit and (2) triggers a response, such as further
investigation or cleanup, if exceeded. See investigation level.

Activity:
See radioactivity.

ALARA (acronym for As Low As Reasonably Achievable):
A basic concept of radiation protection which specifies that exposure to ionizing
radiation and releases of radioactive materials should be reduced as far below regulatory
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limits as is reasonably achievable considering economic, technological, and societal
factors, among others. Reducing exposure at a site to ALARA strikes a balance between
what is possible through additional remediation and the use of additional resources to
achieve a lower level. A determination ofALAR.4 is a site-specific analysis that is open
to interpretation, because it depends on approaches or circumstances that may differ
between regulatory agencies. An ALARA recommendation should not be interpreted as
a set l imit or level. An example of one approach to performing a site-specific ALARA
analysis can be found in Appendix G of the NRC draft report NUREG-1500 (Daily, et
al., 1994).

Alpha panicle:
A positively charged particle emitted by some radioactive materials undergoing
radioactive decay.

Background radiation:
Radiation from cosmic sources; naturally occurring radioactive material, including
radon (except as a decay product of source or special nuclear material); and global
fallout as it exists in the environment from the testing of nuclear explosive devices or
from nuclear accidents like Chernobyl which contribute to background radiation and are
not under the control of the licensee. Background radiation does not include radiation
from source, byproduct, or special nuclear materials regulated by the NRC.

Becquerel (Bq):
The International System (SI) unit of activity equal to one nuclear transformation
(disintegration) per second. 1 Bq = 2.7x10"" Curies (Ci) = 27.03 picocuries (pCi).

Beta particle: -
An electron emitted from the nucleus during radioactive decay.

Biased sample or measurement:
See judgement sample or measurement.

Chain of custody:
An unbroken trail of accountability—supported by documentation and signatures—that
ensures the physical security of samples, data, and records.

Cleanup:
Actions taken to prevent, minimize, or mitigate damage to the public health or welfare
or to the environment, which may otherwise result from a release or threat of release of
a hazardous substance to the environment. Cleanup is sometimes used interchangeably
with the terms remedial action, response action, or removal action.

Confidence interval:
A range of values for which there is a specified probability (e.g., 80%, 90%, 95%) that
this set contains the true value of an estimated parameter.
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Contamination:
The presence of residual radioactivin- in excess of levels which are acceptable for release
of a site or facility for unrestricted use.

Core sample:
A soil sample taken by core drilling.

Corrective action:
An action taken to deal with a release or threat of release of a hazardous substance that
could adversely. affect humans or the environment or both. Corrective action is
sometimes used interchangeably with the terms remedial action, response action, or
cleanup.

Curie (Ci):
The customary unit of radioactivity. One curie (Ci) is equal to 37 billion disintegrations
per second (3.7 x 10'°dps = 3.7 x 10'° Bq), which is approximately equal to the decay of
one gram of 226Ra. Fractions of a curie, e.g. picocurie (pCi) or 10~ | : Ci and microcurie
(uCi) or 10"6Ci, are levels typically encountered in decommissioning.

Decay:
See radioactive decay.

Decontamination:
The removal of radiological contaminants from, or their neutralization on, a person,
object or area to within levels established by governing regulatory agencies.
Decontamination is sometimes used interchangeably with remediation, remedial action,
and cleanup.

Direct measurement:
Radioactivity measurement obtained by placing the detector against the surface or in the
media being surveyed. The resulting radioactivity level is read out directly.

Dose commitment:
The dose that an organ or tissue would receive during a specified period of time (e.g., 50
or 70 years) as a result of intake (as by ingestion or inhalation) or one or more
radionuclides from a given release.

Dose equivalent (dose):
A quantity that expresses all radiations on a common scale for calculating the effective
absorbed dose. This quantity is the product of absorbed dose (rads) multiplied by a
quality factor and any other modifying factors. Dose is measured in Sv or rein.

Duplicate:
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One of two independent samples collected in such a manner that they are equally
representative of the parameter(s) of interest at a given point in space and time.

Exposure pathway:
The route by which radioactivity travels through the environment to eventually cause a
radiation exposure to a person or group.

Exposure rate:
The amount of ionization produced per unit time in air by X-rays or gamma rays. The
unit of exposure rate is roentgens/hour (R/h); for decommissioning activities the typical
units are microroentgens per hour (uR/h), i.e. 10"" R/h.

External radiation:
Radiation from a source outside the body.

Gamma (y) radiation:
Penetrating high-energy, short-wavelength electromagnetic radiation (similar to X-rays)
emitted during radioactive decay. Gamma rays are very penetrating and require dense
materials (such as lead or uranium) for shielding.

Indistinguishable from background:
The term indistinguishable form background means that the detectable concentration
distribution of a radionuclide is not statistically different form the background
concentration distribution of that radionuclide in the vicinity of the site or, in the case of
structures, in similar materials using adequate measurement technology, survey, and
statistical techniques.

Infiltration rate:
The rate at which a quantity of a hazardous substance moves from one environmental
medium to another—e.g., the rate at which a quantity of a radionuclide moves from a
source into and through a volume of soil or solution.

Inventory:
Total residual quantity of formerly licensed radioactive material at a site.

Investigation level:
A radionuclide specific level of radioactivity that results in additional investigation when
it is exceeded. See action level.

Lower limit of detection (LD):
The smallest amount of radiation or radioactivity that statistically yields a net result
above the method background. The critical detection level, Ln is the lower bound on the
95% detection interval defined for LD and is the level at which there is a 5% chance of
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calling a background value "greater than background". This value should be used when
actually counting samples or making direct radiation measurements. Any response above
this level should be considered as above background; i.e.. a net positive result. This wil l
ensure 95% detection capability for/,D. A 95% confidence interval should be calculated
for all responses greater than Lc.

Minimum detectable concentration (MDC):
The minimum detectable concentration (MDC) is the a priori activity level that a specific
instrument and technique can be expected to detect 95% of the time. When stating the
detection capability of an instrument, this value should be used. The MDC is the
detection limit. LD, multiplied by an appropriate conversion factor to give units of
activity.

Missing or unusable data:
Data (measurements) that are mislabeled, lost, or do not meet qual i ty control standards.
Less-than data are not considered to be missing or unusable data. See R.

Naturally occurring radionuclides:
Radionuclides and their associated progeny produced during the formation of the earth
or by interactions of terrestrial matter with cosmic rays.

Precision:
A measure of mutual agreement among individual measurements, usually under
prescribed similar conditions, expressed generally in terms of the arithmetic standard
deviation.

Qualified data:
Any data modified or adjusted as part of statistical or mathematical evaluation, data
validation, or data verification operations.

Quality:
The totality of features and characteristics of a product or service that bear on its ability
to meet the stated or implied needs and expectations of the user.

Quality assurance (QA):
An integrated system of management activities involving planning, implementation,
assessment, reporting, and quality improvement to ensure that a process, item, or service
is of the type and quality needed and expected by the client.

Quality Assurance Project Plan (QAPP):
A formal document describing in comprehensive detail the necessary QA, QC, and other
technical activities that must be implemented to ensure that the results of the work
performed satisfies the stated performance criteria.
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Quality control (QC):
The overall system of technical activities that measure the attributes and performance of
a process, item, or service against defined standards to verify that they meet the stated
requirements established by the client. OC includes operational techniques and activities
that are used to fulfill requirements for quality.

R:
The rate of missing or unusable measurements expected to occur for samples collected
in reference areas or survey units. See missing or unusable data. See // . . (Not to be
confused with the symbol of the radiation exposure unit Roentgen.)

Radioactive decay:
The spontaneous transformation of an unstable atom into one or more different nuclides
accompanied by either the emission of energy and/or particles from the nucleus, nuclear
capture or ejection of orbital electrons, or fission. Unstable atoms decay into a more
stable state, eventually reaching a form that does not decay further or has a very long
half-life.

Radioactivity:
The mean number of nuclear transformations occurring in a given quantity of radioactive
material per unit time. The International System (SI) unit of radioactivity is the
Becquerel (Bq). The customary unit is the Curie (Ci).

Radiological survey:
Measurements of radiation levels associated with a site together with appropriate
documentation and data evaluation.

Radionuclide:
An unstable nuclide that undergoes radioactive decay.

Rem (radiation equivalent man):
The conventional unit of dose equivalent. The corresponding International System (SI)
unit is the Sievert (Sv): 1 Sv + 100 rem.

Remediation:
The process and associated activities resulting in removal of contamination from a site.
Remediation is sometimes used interchangeably with the terms remedial action, response
action, or decontamination.

Replicate:
A repeated analysis of the same sample or repeated measurement at the same location.

Representative measurement:
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A measurement that is selected using a procedure in such a way that it. in combination
with other representative measurements, will give an accurate representation of the
phenomenon being studied.

Representativeness:
A measure of the degree to which data accurately and precisely represent a characteristic
of a population, parameter variations at a sampling point, a process condition, or an
environmental condition.

Reproducibility:
A measure of precision, usually expressed as a variance, that measures the variabili ty
among measurement results of the same sample or location by different analysts.

Residual radioactivity:
Radioactivity in structures, materials, soils, groundwater. and other media at a site
resulting form activities under the licensee's control. This includes radioactivity from
all licensed and unlicensed sources used by the licensee, but excludes background
radioactivity. It also includes radioactive materials remaining at the site as a result of
routine or accidental releases of radioactive material at the site and previous burials at
the site, even if those burials were made in accordance with the provisions of 10 CFR
Part 20.

Restoration:
Actions to return a remediated area to a usable state following decontamination.

Sample:
A part or selection from a medium located in a survey unit or reference area that
represents the quality or quantity of a given parameter or nature of the whole area or unit;
a portion serving as a specimen.

Scanning:
An evaluation technique performed by moving a detection device over a surface at a
specified speed and distance above the surface to detect elevated levels of radiation.

Sievert (Sv):
The special name for the International System (SI) unit of close equivalent. 1 Sv = 100
rein = 1 Joule per kilogram.

Site:
Any installation, facility, or discrete, physically separate parcel of land, or any building
or structure or portion thereof, that is being considered for release.

Soil:
The top layer of the earth's surface, consisting of rock and mineral particles mixed with
organic matter. A particular kind of earth or ground — e.g., sandy soil.
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Soil activity (soil concentration):
The level of radioactivity present in soil and expressed in uni t s of act ivi ty per soil mass
(typically Bq/kg or pCi/g).

Split:
A sample that has been homogenized and divided into two or more a l iquots for
subsequent analysis.

Subsurface soil sample:
A soil sample taken deeper than 15 cm below the soil surface.

Surface contamination:
Residual radioactivity found on building or equipment surfaces and expressed in units
of activity per surface area (Bq/nr or dpm/100 cm").

Surface soil sample:
A soil sample taken form the first 15 cm of surface soil.

Survey:
A systematic evaluation and documentation of radiological measurements with a
correctly calibrated instrument or instruments that meet the sensitivity required by the
objective of the evaluation.

Survey plan:
A plan for determining the radiological characteristics of a site.

Survey unit:
A geographical area of specified size and shape at a remediated site for which a separate
decision will be made whether the unit attains the site-specific reference-based cleanup
standard for the designated pollution parameter. Survey units are generally formed by
grouping contiguous site areas with a similar use history and the same classification of
contamination potential. Survey units are established to facilitate the survey process and
the statistical analysis of survey data.

Working level:
A special unit of radon exposure defined as any combination of short-lived radon
daughters in 1 liter of air that will result in the ultimate emission of 1.3xl05 MeV of
potential alpha energy. This value is approximately equal to the alpha energy released
from the decay of progeny in equilibrium with 100 pCi of :::Ra.

Validation:
Confirmation by examination and provision of objective evidence that the particular
requirements for a specific intended use are fulfil led. In design and development,
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validation concerns the process of examining a product or result to. determine
confonnance to user needs.

Verification:
Confirmation by examination and provision of objective evidence that specified
requirements have been fulfilled. In design and development, val idat ion concerns the
process of examining a result of a given activity to determine confonnance to the stated
requirements for that activity.
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QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: "

Glen Cove

Grain Size, Bulk Density, Specific Gravity and Total Solids

Soil Technology, Bainbridge Island, Washington

Sediment

QA7QC DATA QUALITY OBJECTIVES

Grain Size

Bulk Density "

Specific Gravity

Total Solids

Reference
Method

ASTM D-2217
and

Range of SRM Relative Detection
Recovery Accuracy Precision Limit fdrv wt)

N/A

ASTM D-854 N/A

EM 1110-2-1906 N/A

Plumb 1981 N/A

N/A

N/A

N/A

N/A N/A

1.0%
•

N/A

N/A

1.0%

SAMPLE CUSTODY

METHOD

HOLDING TIMES

DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

A total of 15 samples were received on 11/1/95 and were logged into
Battelle's log-in system. Eleven samples were analyzed for
conventionals; the composite samples were not analyzed for
conventional parameters. Samples for conventionais analyses were
kept cold (~4°C) until analyses.

Grain size was measured for four fractions using a combination of-sieve
and pipette techniques, following ASTM method D-2217 and D-422 for
wet sieving. Bulk density was measured in accordance with ASTM
method D-854. Specific Gravity was measured in accordance with
USAGE Method EM 1110-2-1906. Total solids was measured
gravimetrically following Plumb (1981).

Samples were analyzed within the 6 month holding time.

Target detection limits of 1.0% by weight for each fraction were met for
all samples.

Not applicable.

Not applicable.
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QA/QC "SUMMARY GRAIN SIZE, BULK DENSITY, SPECIFIC GRAVITY and TOTAL SOLIDS
(continued)

REPLICATES One sample was analyzed in triplicate for grain size and percent solids.
Precision was measured by calculating the relative standard deviation
(RSD) among triplicate results. The RSD's ranged from 1% to 28%,
indicating acceptable precision. One sample was also analyzed in
triplicate for bulk density and specific gravity. The RSDs for bulk density
were 1% while the RPD for specific gravity was 0%, indicating

..acceptable precision of the methods.

SRMs Not applicable.

REFERENCES

ASTM D-2217. Standard Method for Wet Preparation of Soil Samples for Particle-size Analysis
and Determination of Soil Constants.

ASTM D-422. Standard Method for Particle-Size Analysis of Soils.

ASTM D-854. Standard Method for Specific Gravity

EM 1110-2-1906. USAGE (United States Army Corps of Engineers)., 1970. Engineering and
Design Laboratory Soils Testing.

Plumb R.H. 1981. Procedure for Handling and Chemical Analysis of Sediment and Water
Samples. Tech. Rep. EPA/CE-81-1. Prepared for Great Lakes Laboratory, State University
College at Buffalo, Buffalo, NY, for the Environmental Protection Agency/U.S. Army Corps of
Engineers Technical Committee on Criteria for Dredged and Fill Material. U.S. Army Engineer
Waterways Expenment Station, Vicksburg, Mississippi.
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Grain Size

SCIENCES LABORATORY

Bay Road

382

GLENCOVE - Navy

Apparent Sediment Grain Size Distribution (1)

•> Soonsor ID

S1TE1

SITE 2

SITE 3

SITE 4

SITE 4

SITE 4

SITES

•
SITE 6

S.TE7

SITES

SITE 9

SITE 10

UPLAND-1

LYSIS

SITE 4

'SITE 4

SITE 4

Gravel

>2.0mm

10

49

35

23

25

14

21

34

23

7

1

1

5

-

23

25

14

28%

Sand

2.0-.063mm

85

48

62

37

37

43

46

33

64

45

64

37

54

37

37

43

9%

Silt

63-.004mm

3

2

2

20

18

22

19

20

7

29

23

41

38 •

20

18

22

10%

Clav

<. 004mm

2

1

1

20

20

21

14

13

6

19

12

21

3

20

20

21

3%

Solids (2)

82

90

86

57

56

57

57

51

77

55

63

44

85

t

57

56

57

1%

:ded

measured according to Plumb. 1981. EPA/CE-81-1.

Page I
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Grain Size

BATTELLEMARINE SCIENCES LABORATORY

1529 W. Sequim Bay Road
Sequim, WA 98382

(360) 683-4151

GLENCOVE - Navy
Apparent Sediment Grain Size Distribution (1)

MSL Code Reo Soonsor ID

912GLENH

912GLEN-2

912GLENT3

912GLEN*4 -

912GLENT4

912GLENM

912GLEN*5

912GLEN*6

912GLEN-7

912GLEN-8

912GLEN-9

912GLENT10

912GLEN*15

SITE1

SITE 2

SITE 3

1 SITE 4

2 SITE 4

3 SITE 4

SITES

SITE 6

SITE 7

SITES

SITE 9

SITE 10

UPLAND-1

Gravel

>2.0mm

10

49

35

23

25

14

21

34

23

7

1

1

5

Sand

2.0- .063mm

85

48

62

37

37

43

46

33

64

45

64

37

54

Silt

63-. 004mm

3

2

2

20

18

22

19

20

7

29

23

41

38 '

Clav

< 004mm

2

1

1

20

20

21

14

13

6

19

12

21

3

Solids (2\

82

90

86

57

56

57

51

77

55

63

44

85

REPLICATE ANALYSIS

912GLEN-4

912GLEN-4

912GLENM

RSD

(1) Organics

1 SITE 4

2 SITE 4

3 SITE 4

included

23

25

14

28%

37

37

43

9%

20

18

22

10%

20

20

21

3%

tf

57

56

57

1%

(2) Percent solids measured according to Plumb. 1981. EPA/CE-81-1.
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Specific Gravity

BATTELLE MARINE SCIENCES LABORATORY

1529 W. Sequim bay Road

Sequim, WA 98382

(360) 683-4151

GLENCOVE - Navy

Specific Gravity and Remolded Bulk Density Determinations

MSL Code Reo Sponsor ID
Specific

Gravity (1)

912GLENM1
912GLEN-12
912GLEN*13
912GLEN*13
912GLEN*13

912GLEN-15

1

2
3

GC-1
GC-2
GC-3
GC-3
GC-3

UPLAND-1

2.65
2.67
2.58
2.58'
2.59
2.62

' Remolded Unit Weight (2)
Wet (pcf) I Dry (pcf)

138
96
94
93
95
68

117
52
48
48
49

58

REPLICATE ANALYSIS

912GLEN-13
912GLEN-I3
912GLEN-13

RSD

1

2
3

GC-3
GC-3
GC-3

2.58
2.58
2.59

0%

94
93
95

1%

48
48
49

1%

(1) Specific Gravity measured according to ASTM D8b4 methodology.
(2) Army Corps of Engineers methodology; Manual EM 1110-2-1906, Appendix II.
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QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: --

Glen Cove

Total Organic Carbon (TOC)

Analytical Resources, Inc., Seattle, WA.

Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference
Method

Plumb, 1981

Range of
Recovery

N/A

SRM
Accuracy

Relative
Precision

Detection
Limit (dry wtl

0.1%

METHOD

HOLDING TIMES

DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

REPLICATES

SRMs

TOC was analyzed in accordance with EPA (1986). Analysts was
performed by combustion and quantitation of evolved carbon dioxide
using a LECO analyzer.

Samples were analyzed within the 6 month holding time.

Target detection limits of 0.1% was met for all samples.

Thirty-four method blanks were analyzed with the sediment samples.
TOC levels detected in blanks ranged from 0.001% to 0.008% which
were less than the established detection limit.'

Not applicable.

One sample was analyzed in duplicate. Precision was measured by
calculating the relative percent difference (RPD) between the replicate
results. The RPD was 4% indicating acceptable- precision of the
method.

Standard reference material MESS-1, obtained from the National
Research Council of Canada, was analyzed at least once per batch of
sediment samples. Although MESS-1 is not certified for TOC, accuracy
was measured by calculating the percent difference (PD) from the in-
house consensus value. The PD value was 13%. Another SRM,
NBS2704 was also analyzed for TOC. This SRM is certifed and the PD
was 1%.
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TOC.SEDS

BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequtm, WA 98382
(360) 683-4151
(CF#912GL£N) GLEN COVE - NAVY

TOTAL ORGANIC CARBON IN SEDIMENT SAMPLES

MSLCode

912GLEN"!
912GLEW1
912GLEN*2
912GLEN*3

•912GLEN-4
'912GCEN-5
912GLEN*6
912GLENT
912GLEN*8
912GLEN*9
912GLEN*10
912GLEN*11
912GLEN*12
912GLEN'13
912GLEN*15

Soonsor ID

SITE1
.:- SITE1

SITE 2
. SITE 3

-: - ' "-SITE 4
SITES
SITES
SITE?
SITES
SITE 9
SITE 10

GC-1
GC-2
GC-3

UPLAND-1

Total
Analytical Organic
Reolicate Carbon (% - drv wt.>

1 0.57
2 0.55

0.40
• ' 0.34
- .' 2.5
- • 2.4

4.6
2.1
3.1
2.8
4.2
0.44
2.7
3.9
3.1

Blank

MATRIX SPIKE RESULTS
Amount Spiked
912GLEN'1 SITE 1
912GLEN*! + Spike
Amount Recovered
Percent Recovery

Amount Spiked
912GLEN*1 SITE 1
912GLEN*1 + Spike
Amount Recovered
Percent Recovery

STANDARD REFERENCE MATERIAL
MESS-1 '- •

(mean)
1

(mean)
2

NBSS2704

REPLICATE ANALYSIS
912GLEN*1
912GLEN*1

consensus value
range

percent difference

certified value

percent difference

SITE1
SITE1

RPDV.

<0.020U

0.46
0.56
0.99
0.43
93%

0.63
0.56
1.20
0.64

102%

2.93
2.6
±0.2

13%

3.33
3.35

1%

0.57

0.55
4%

U Not detected at or above MDL

Pagel
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QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: --

Glen Cove

Semivolatiles; Phthalates and 4-Methylphenol

Analytical Resources Inc., Seattle, WA.

Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference
Method

GC/MS

MS Surrogate SRM
Recovery Recovery Accuracy

50-120% 30-150%

Relative
Precision

^30%

SAMPLE CUSTODY

METHOD

HOLDING TIMES

DETECTION LIMITS

Target
Detection

Limit (dry wt)

phenol 10 ng/g
Phthalate .-100 ng/g

A total of 15 samples were received on 11/1/95 and were logged into
Battelle's log-in system. Only 4 samples were received in containers
for organics analyses (3 on-site sediment composite samples and one
background, upland soil). Samples for organic analyses were frozen
(-20 deg C) and sent to Analytical Resources Inc., in Seattle for
analysis of phthalates and 4-methylphenol. "

Sediment samples were extracted following EPA Method 3550B
(ultrasonication). Extracts were quantified using gas
chromatography/mass spectrometry (GC/MS) following EPA method
8270 (EPA 1986).

Samples were extracted on 11/16/95. All extracts were analyzed by
GC/MS on 12/8/95.

Detection limits reported are based on an MDL study determined by
multiplying the standard deviation of 7 spiked replicates of a
background sediment sample by the student t value. A MDL
verification was performed consisting of 4 spiked replicate samples of
a representative clean sediment. MDL verification values were
determined by multiplying the standard deviation of the 4 replicate
spike results by 3.5. All MDL verification results were below the
target detection limit.
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SEMI-VOI..SEDS 2/7/96

BA TTELLE MARINE SCIENCES LABORA TORY
1529 W. Seqtiim Bay Road
Seqiiim, WA 98382
(360) 683-4151

(CF#912)

GLENCOVE - Navy
SEMI-VOLATILE ORGANICS

Sediment Analyses

(Dup) (Trip)

MSL Code
Sponsor Code
Matrix
% Moisture
Units
Batch

4-Melhylphenol

Butylbenzylphlhalale

bis(2-Ethylhexyl)phthalate

Surragate Recovery f%)

d5-Phenol

2-Fluorophenol

2,4,6-Tribromophenol

d4-2-Chlorophenol

Blank

Seds
NA

pg/Kg-
1

50 U

50 U

6 4

38.1

30.1

285

^ 40 6

o D Diluted value used
° M Indicates an estimated value of analyte found
J^ NA Not applicable/available
\o U Not detected at or above the MDL shown

GLEN'11
GC-1
Seds
087

PO/Kg
2

99 U

99 U

110

.

37.1

306

57.8

38.2

and confirmed

GLEN*12
GC-2
Seds
48.2

pg/Kg
1

19 U

26 M

1800 D

47.3
i

42.7

61.3

526

by analyst but

GLENM2
GC-2
Seds
4 8 2

pg/Kg
1

19 U

71

1900 D

43 1

41.6

57.7

49.2

GLENM2
GC-2
Seds
48.2

pg/Kg
i

19 U

20 M

2200 D

40.4

41 8

529

4 7 4

Relative GLEN'13
Standard, GC-3
Deviation Seds

:" 332
% ng/Kg

1

NA 99
71% • 300

li°/o ' 15000D

524

59.7

534

606

GLENM5
UPLANDS-1

Seds
157

I'd/Kg
1

20 U

71

230

41 3

333

61 4

44 8

with low spectral match

Pagel



Batreiie
Pacific Northwest Laboratories

Internal Distribution

Date February 7, 1996 • Rle/LB

TO Greg Durell: BOS

From Lisa Lefkovitz

Subject Soex Jars for St. John's Metals Samples

Enclosed in the two coolers being shipped today are 150 clean, tared spex jars to be used
for tissue samples for metals analyses on the St. John's River project. Please note that
these jars are tared and no additional labels, tape etc. should be placed on_the jars! If there
are any questions, please call me at 360-681-3626.

An additional 50, or so, jars will be shipped later in project.

400460
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NY4-SED1MENT MDL (ng/g DRY WT.)
Extracted 5/3/95. analyzed on HP5970b 5/16/95
Spike Sol'n:
Spike arnt (>il).

Name

1,4-DICULORO

NAPHTHALENE
ACENAPHTHYLE
ACENAPHTHENE
FLUORENE
DIBENZOTHIOP

PHENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
BENZO(A)ANTH
CHRYSENE
BENZO(B)FLUO
BENZO(K)FLUO
BENZO(E)PYRE
BENZO(A)PYRE
PERYLENE
INDENO(!23-C
DIBENZO(A.H)
BENZO(GJU)

pp-445
400

MDL-blk
nd

2.37

ud
nd
nd

1.55
nd
lid

4.12
2.20
3.84
1.27

4.18
nd

1.60
nd
id

2,22
nd

2.23

i

MDL- 1

nd
17.32
15.82
16.62
14.83

nd
17.94

-. .13.08
' 18.76

18.15
16.18
15.45
22.15
19.25

' 21.07
' 16.34

13.24
16.11

' 12.69

15.78

i

MDL-2

nd
17.8
15.64
17.1
17.46

nd
20.17
13.86
21.24

19.59
17.20
16.63
23.94
20.40
22.15
17.87
13.14
16.94

13.46
16.76

MDL-3
nd

18.74
15.75
16.86
16.67

nd
17.27
12.24
18.69
17.14

15.23
15.65
23.31
20.60
22.81
17.00
12.54
16.04
12.84

16.32

'

MDL-4
nd

17.02
15.7
16.87
15.49

nd
19.35
12.93
20.02
18.98

15.89
15.5)

24.11
21.09
23.55
18.07
13.64
15.85
12.30
16.84

AVG

17.7
15.7
16.8
16.1

18.6
13.03
19.68
18.47

16.13
15.81
23.38
20.34
22.40
17.32
13.14
16.24
J2.82
16.43

S TD DEV

.0.75
0.08
0.23
LI8

1.32

0.66

1.21
1.06
0.82
0.55
0.89
0.78
1.05
0.80
0.45
0.48
0.48
0.49

MDL

2.64
0.26
0.79
4.12

4.61
2.33
4.23
3.72
2.87
1.94

.3.11
2.73
3.68
2.81
1.59
1,69
1.69
1.70

t



I'AM

BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA 98382
(360)683-4151 GLENCOVE - Navy

PAH in Sediment Samples

MSLID
Client ID
Matrix
Analytical Replicate
Wet Wt
Units
Percent Dry Wt (%)
Batch

1,4-Dichlorobenzene
Naphthalene
Acenaphlhylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranlhene
Pyrene
Benzo(a)anlhracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
lndeno(123-cd)pyrene
Dibenzo(a,h)anthracene
Oenzo(g,h,i)perylene

Blank

SED
1

19.7

ng/g
804

1

1.78 U

'. ,1.78U'
1 89 U

1 69 U

3 37 U

3 99 U

4 85 U

,'1.83 U
1.36 U

1 78 '

0 74 U

1 40 U

, 237 U

1 55 U

0 85 U

1 07 U

0.77 U

(BSA)

BLKSPKA

SED

1

19.7

ng/g
804

1

1 78 U

375

29.1

290

295

269

28.3

24.8

24.5

28.7

295

38.9

37.6

1.55 U

20 2

26.4

21 8

Spike
Cone.

ng/g

NS

31 5

31 5

31 5

31 5

31.5

31 5

31 5

31 5

31 5

31 5

31 5

31 5

NS

31 .5

31 5

31 5

Percent
Recovery

1

%

NA

119%

92%

92%

94%

85%

90%

79%

78%

85%

94%

123% &

119%

NA

83%

84%

69%

(BSB)
BLKSPKB

SED

2

197

ng/g
804 -

1

1.78 U

377

291

301

30.7

272

283

24.5

245

288

30.0

388

38 1

1 55 U

2 G 7

26.9

22.2

Spike
Cone.

ng/g

NS

31 5

31 5

31 5

31 5

31 5

31 5 .

31 5

31 5

31 5

31 5

31 5

31 5

NS

31 5
\

31.5

31.5

Percent
Recovery

%

NA
120%
92%
96%
97%
86%
90%

78%

78%

86%

95%

123% &

121% A

NA

85%

85%

70%

SRM

1941a

. SED
1

150

ng/g
100

1

110

918

55.5

41.9

796

454

169

894

695

413

560 (1)

945 (2)

339

552

455

114 (3)

433

certified
value

ng/g

NA
1010

NA
NA

973
489

184
981

811

427

380

740

361

553

501

739

525

Percent
Difference

%

NA
9%

NA

NA

18%

7%

8%

9%

14%

3%

47% U

28%

6%

0%

9%

54% 0

17%

*00
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PAll

BA TTELLE MARINE SCIENCES LABORA TORY
1529 W. Sequim Bay Road
Seqtiim. WA 95382
(360) 683-4151 GLENCOVE - Navy

PAH in Sediment Samples

MSLID

Client ID

Matrix

Analytical Replicate

WetWt.

Units

Percent Dry Wt (%)

Batch

Surrogate Recoveries (%)

d4 1,4-Dichlorobenzene

dB Naphthalene

d10 Acenaphlhene

d12Chrysene

d14 Dibenzo(a,h,i)Anthracene

Blank

SED

1

19.7

ng/g
80.4
. 1

t ' . .

1 |

46

56

78

105

81

(BSA)
BLKSPKA

SED

1

197

ng/g
804

1

81

85

92

103

86

(BSB)
Spike Percent BLK SPK B

Cone. Recovery

SED
2

' 197

ng/g % ng/g

804 -

1

76

80

87

103

88

Spike Percent SRM certified Percent

Cone. Recovery 1941 a value Difference

SED
1

15.0

ng/g % ng/g ng/g %

• • 100

1

, „«$• .

U = Not delected at or above MDL .,
B = Analyle detected in sample is < 5x blank value
NA = Not applicable. ,
* c Ion ratio out or confirmation Ion

not delected.
& = Outside Spike recovery range (50-120,%).
ff = Outside QC range (<30%) ' i
@ = Outside Surrogate Recovery limits (30 150%)
(t) * Concentration is (he sum of chrysene and triphenylene
(2) » Concentration is the sum of benzo(b)fluoran(hene and benzo(j)l1uoranlhene
(3) « Concanlrallon Is the sum of dlbenzo(B.c)anthracene and dibenzo(a,h)anthracene

Page 2



PAH

BATTELLE MARINE SCIENCES
1529 W. Sequim Bay Road
Sequim, WA 98382
(360) 683-4151 GLENCOVE-Navy

PAH in Sediment Samples

MSLID
Client ID
Matrix
Analytical Replicate
Wet Wt.
Units
Percent Dry Wt (%)
Batch

1 ,4-Dichlorobenzene
Naphthalene
Acenaphlhylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
lndeno(123-cd)pyrene
Dibenzo(a,h)anthracene
Benzo

o
o

CTl

g,h,i)perylene

•

912-11 R-1

GC-1

SED

1

20.3

ng/g
91.1

9 1 1 *

'. ', ,13.4'

3 16 '

9 14

152

95.7

27.0

135

117

58.1

54.1

838

., 292

41.1

333

804

290

. & //

i

Dup

912-11 R-2

GC 1

SED

2

20.3

ng/g
91.1

1

2.40

4 4 5

2 35 '

1.97

2 9 7

115

5 19

31 8

41.7

156

19.1

34.9

12.1

21.5

14.1

4 78

150

1 -

^

Tiip
912-11 R-3

GC-1

SED

3

20.0

ng/g
91.1

1

267

476

2 14

369

4 22

21 6

7.64

43.4

51.1

225

24.7

44.2

156

225

168

405

154

RSD%

t

%

80% #

67% #

21%

76% #

90% ft

107% #

90% #

81% #

59% tt

71% #

58% n
48% n

48% n

39% #

49% #

38% #

40% #

Page 3

912-13

GC-3

209

no/g
668

1

179

117

385

91 9

806

382

142

1230

1160

495

589

740

283

439

364

846

358

(MS)

912-13 SPK

GC-3

SED

1

208

ng/g
668

1

180

148

69.1

0. 120

a- 119

d, 450

cX, 190-

0- 1250

CL. 1160

0- 543

0- 618

757

315

430

387

P~ 114

375

Spike

"Cone.

ng/g

-

NS

35.0

350

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

350

35.0

NS

350

350

350

Percent

Recovery

%

NA

89%

87%

80%

110%

194% &

137% &

57%

0% &

137% &

83%

49% &

91%

NA

66%

84%

49% &

912-12

GC-2

SED

1
200

ng/g
51 8

1

71 5

110

653

383
550

281

121

953
1190

439

499 c

788

274

473

357

912-15

UPLAND- 1

SED

1
20 1

ng/g
843

1

167 U

10.1

oo 369

<X- 360

O 358

0- 388

CX 640

(X 898

c-- 748

C*- 42.7

X_ 55.9

896

289

452

38.6

83 9 O_ 8 80

364 34.7

•



PAII

BA TTELLE MARINE SCIENCES
1529 W. Sequim Bay Road
Sequim, WA 98382
(360)683-4151 GLENCOVE - Navy

PAH in Sediment Samples

MSLID
Client ID
Matrix
Analytical Replicate
Wet Wt
Units
Percent Dry Wt (%)
Batch

Surrogate Recoveries (%)

d4 1.4-Dichlorobenzene
d8 Naphthalene
d10 Acenaphthene
d12 Chrysene
d14 Dibenzo(a,h,i)Anthracene

Dup Trip
912-11 R-1 912-11 R-2 912-11 R-3

GC-1
SED

1

203

ng/g
91.1

1 • . .

t ,

25 @

37

69

105

104

GC-1

SED

2

20.3

ng/g
91 1

1

65

73

88

110

107

GC-1
SED

3
20.0

ng/g
91.1

1

58

64

78

98

95

(MS)
RSD% 912-13 912-13 SPK Spike Percent

GC-3

1 209
% ng/g

668 -
1

38

60

87

95

102

GC-3 tone. Recovery
SED

1
208
ng/g ng/g %
668

1

52
73
95

103
111-

912-12
GC-2
SED

1
20.0

ng/g
51.8

1

62

77

94

91

114

912 15
UPLAND-1

SED

1

20 1

ng/g
84 3

1

69

76

85

103

103

U = Not delected at or above MDL
B = Analyle delected in sample is < 5x bla
NA = Not applicable.
" = Ion ratio out or confirmation ion

not detected •
& = Outside Spike recovery range (50-12C)
9 = Outside QC range (<30%)
@ = Outside Surrogate Recovery limits (30
(1) = Concentration Is the sum of chrysene
(2) = Concentration Is the sum of benzo(b)f
(3) = Concentration Is the sum of dibenzof

Page 4



QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: ..

Glen Cove

Polynuciear Aromatic Hydrocarbons (PAH) and 1,4-Dichlorobenzene

Battelle/Marine Sciences Laboratory, Sequim, Washington

Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference
Method

MS
Recovery

GC/MS/SIM 50-120%

Surrogate
Recovery

30-150%

SRM
Accurac

Relative
Precision

Target
Detection

Limit (dry wtl

10 ng/g

SAMPLE CUSTODY

METHOD

HOLDING TIMES

DETECTION LIMITS

A total of 15 samples were received on 11/1/95 and were logged into
Battelle's log-in system. Only 4 samples were received in containers
for organics analyses (3 on-site sediment composite samples and one
background, upland soil). The remaining samples were split for
additional physical analyses. Samples for organic analyses were
frozen (-20 deg C) until extraction.

Sediment samples were extracted with methylene chloride using a
roller under ambient conditions following a procedure which is based
on methods used by the National Oceanic and Atmospheric
Administration for their Status and Trends Program (Krahn et al.
1988). Samples were then cleaned using Silica/Alumina (5%
deactivated) chromatography followed* by HPLC cleanup.

Extracts were quantified using gas chromatography/mass
spectrometry (GC/MS) in the selected ion mode (SIM) following a
procedure based on EPA method 8270 (EPA 1986).

4

Samples were extracted on 11/21/95. All extracts were analyzed by
GC/MS/SIM on 12/5/95.

Target detection limits of 10 ng/g dry wt. were met for all PAH
compounds. Method detection limits (MDLs) were determined by
multiplying the standard deviation of 7 spiked replicates of a
background clam sample by the student t value. A MDL verification
was performed within the last 6 months on sediments from New York
Harbor, consisting of 4 spiked replicate samples of a representative
clean sediment. MDL verification values were determined by
multiplying the standard deviation of the 4 replicate spike results by
3.5. All MDL verification results were below the target detection limit.

400466



QAJQC SUMMARY/PAHS (continued)

METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

SRMs

One method blank was extracted with the extraction batch. Only
benzo(a)anthracene was detected in the blank. All blank levels were
less than the target MDL of 10 ng/g dry wt and all sample
concentrations were well above 5 times the blank concentration
therefore, no data were flagged. No data were blank corrected

Five isotopically labelled compounds were added prior to extraction to
assess the efficiency of the method. These were d8-Naphthalene,
d10-Acenaphthene, d12-Chrysene,.d14-Dibenzo(a,h)anthracene and

. d4-1,4 dichlorobenzene. All surrogate recoveries were within the
quality control limits of 30-1 Sd%except for d4-1,4 dichlorobenzene in
one sample. The recovery was 25%, above the warning limit of 20%,
therefore no re-extraction was-performed. All sample results are
surrogate corrected.

One sample was spiked with all PAH compounds. Matrix spike
recoveries for 6 of the 16 PAH compounds spiked were outside of the
QC limits of 50-120% due to high native levels, relative to trie levels
spiked. Spike concentrations were from 10-35 times lower than
native concentrations.

One sample was extracted and analyzed in triplicate. Precision was
measured by calculating the relative standard deviation (RSD)
between the replicate results. RSDs ranged from 21 to 107% and.
were outside of the limits of ±30% for all but one compound. The
results for two of the replicates were in good agreement, however, the
third replicate had values from 20 to 10 times higher. This is most
likely due to non-homogeneity of the sample since all other QC was
acceptable. No further action was taken.

One SRM,1941a, a marine sediment obtained by the National
Institute for Science and Technology (NIST), was analyzed with the
samples. Fourteen of the sixteen PAH compounds analyzed are
certified. Twelve of the 14 PAHs were detected within 30% of the
certified mean. Two compounds, chrysene and . ,
dtbenzo(a,h)anthracene, were recovered above the certified range at
recoveries of 47 and 54%, respectively. These two compounds all
coelute with other specific compounds present at significant levels in
the SRM, which accounts for the high recoveries.
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QA/QC SUMMARY/PAHs (continued)

MISCELLANEOUS

Some of the compounds are flagged with "*" to indicate that the ion ratio for that compound was
outside of the QC range. This is due primarily to low levels of the compound of interest.
Because the confirmation ion is present at only a fraction of the level of the parent ion, when
the native level of the compound is low, the amount of error in the concentration measurement
of the confirmation ion goes up. The compound is actually quantified from the parent ion only
so most likeJy this will not effect the quality of the data. For sample values that are relatively
high (>5 times the MDL) it may be an indication of some, sort of interference.

PREFERENCES " _" -

Krahn, Margaret M., Catherine A. Wigren, Ronald W. Pearce, Leslie K. Moore, Richard G.
Bogar, William O. MacLeod, Jr., Sin-Lam Chan, and Donald W. Brown. 1988. New HPLC
Cleanup and Revised Extraction Procedures for Organic Contaminants. NOAA Technical
Memorandum NMFS F/NWC-153. National Oceanic and Atmospheric Administration, National
Marine Fisheries, Seattle, Washington.

U.S. Environmental Protection Agency (EPA). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. EPA,
Washington D. C.
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QA;QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: "

Glen Cove

PCB Congeners/Chlorinated Pesticides

Battelle/Marine Sciences Laboratory, Sequim, Washington

Sediment

QA/QC DATA QUALITY OBJECTIVES
Target

Reference Surrogate
Method Recovery

GC/ECD

SAMPLE CUSTODY

METHOD

HOLDING TIMES

30-150%

Spike
Recovery

50-120%

Relative
Precision

Detection
Limit

1.0 ng/g dry wt.

A total of 15 samples were received on 11/1/95 and were logged into
Battelle's log-in system. Only 4 samples were received in containers
for organics analyses (3 on-site sediment composite samples and
one background, upland soil). The remaining samples were spirt for
additional physical analyses. Samples for organic analyses were
frozen (-20 deg C) until extraction.

A 20 gram (wet wt.) aliquot of sediment was extracted with methylene
chloride using the roller technique under ambient conditions following
a procedure which is based on methods used by the National
Oceanic and Atmospheric Administration for their Status and Trends
Program (Krahn et al. 1988). Samples-were then cleaned using
Silica/Alumina (5% deactivated) chromatography followed by HPLC
cleanup (Krahn et al. 1988). Extracts were analyzed for 15
chlorinated pesticides and 22 individual PCB congeners using Gas
Chromatograph'y/Electron Capture Detection (GC/ECD) following a
procedure based on EPA method 8080 (EPA 1986). The column
used was a J&W DB-17 and the confirmatory column'was a DB-1701,
both capillary columns (30m x 0.25mm I.D.).

Samples were extracted on 11/21/95. Extracts were analyzed by
GC/ECD from 12/11-12/95, within the established holding time of 40
days.

<1
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I7PCB CONGENERS/PESTICIDES (continued)

FS Target detection limits were met for all PCBs and pesticides. MDLs
were determined from multiplying the standard deviation of 7 spiked
replicates of a representative clean marine sediment by the student t
value. A MDL verification was performed within the last 6 months on
sediments from New York Harbor, consisting of 4 spiked replicate
samples of a representative clean sediment. MDL verification values
were determined by multiplying the standard deviation of the 4
replicate spike results by 3.5. All MDL verification results were below
the target detection limit. . -

S One method blank was extracted. No PCB congeners or pesticides
were detected above the MDL in the method blank with the exceptin
of PCB 49, 184 and 187 at levels less than 3 times the MDL All
sample values detected at concentrations less than 5 times the
concentrations detected in the blanks were flagged with a "B".

Two compounds, PCB congeners 103 and 198, were added-to all
samples prior to extraction to assess the efficiency of the analysis.
Sample surrogate recoveries were all within the QC guidelines of 30-
150%. Note that all results are corrected for recovery of the
surrogates.

Five out of the 22 congeners and 12 of the 15 pesticides were spiked
into one sample. Matrix spike recoveries ranged from 11 -125%.
Recoveries of 4 pesticides and 1 congener exceeded the control limit
range of 50-120%. However, all recoveries that were outside of the
control limits were for compounds that were spiked from 1 to 15 times
below the native levels, therefore no corrective action was taken.

t

One sample was analyzed in triplicate. Precision was measured by
'calculating the relative standard deviation (RSD) between the
replicate results. RSDs for all detectable values were below the .
target precision goal of s30% with the exception of dieldrin, which
was detected at relatively low values in all 3 replicates.

*

One SRM,1941a, a marine sediment obtained by the National
Institute for Science and Technology (NIST), was analyzed with the
samples. Thirteen of the 22 PCB congeners and 5 of the 15
pesticide compounds analyzed are certified. A number of the
pesticides and congeners were detected at levels above 30% of the
certified mean, however, all were detected within 42% of the certified
values. The average percent difference from mean certified values
was 24.9% and 40% of the compounds exceeded 35% difference.
Note that one of the pesticides, 2,4'DDE, is certified below the MDL
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All congener and pesticide results are confirmed using a second dissimiiar column. Results for
each column must be within a factor of 2 of each other to be considered a confirmed value.

REFERENCES

Krahn, Margaret M., Catherine A. Wigren, Ronald W. Pearce, Leslie K. Moore, Richard G.
Bogar, William D. MacLeod, Jr., Sin-Lam Chan, and Donald W. Brown. 1988. New HPLC
Cleanup and Revised Extraction Procedures for Organic Contaminants. NOAA Technical
Memorandum NMFS F/NWC-153. National Oceanic and Atmospheric Administration, National
Marine Fisheries, Seattle, Washington.

-U.S. €nvironmental Protection Agency' (EPA). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. EPA,
Washington D. C.
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SED.P&P Prinl Date: 2/7/96

BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Seqtiim. WA 98382
(360) 683-4151

(CF#912)
(BS)

GLENCQVE_
PESTICIDE & PCB ANALYSES OF SEDIMENT SAMPLES

(BS)
MSL Code
Sponsor Code
Matrix
Wet Weight
Unifs (dry wl)
Batch

PCB 153
PCB 105
PCB 138
PCB 187
PCB 183
PCB 128
PCB 180
PCB 170
PCB 195
PCB 206
PCB 209

Surrogate Recoveries (%)
PCB 103 (SIS)
PCB 198 (SIS)

Blank Blank SPK A

Sed Sed

ng/g
1

0 03 U
0 02 U
0.03 U
004
0 07 U
0 02 U
0 02 U
0 02 U
0 02 U
0 03 U
0 02 U

69
88

ng/g
i

4.34
0 02 U
290
0 03 U
0 07 U
0 02 U
0 02 U
0 02 .U
0 02 U
0 03 U
0 02 U

83
88

Spike
Amount

4 17
NS

322
NS
NS
NS
NS
NS
NS
NS
NS

Blank SPK B

Sed

%
ecovery

104%
NA

90%
NA
NA
NA
NA
NA
NA
NA
NA

ng/g
1

4 4 7
0 02 U
286
0 03 U
0 07 U
0 02 U
0 02 U
0 02 U
0 02 U
0 03 U
0 02 U

83
87

Spike
Amount

4 17
NS

322
NS
NS
NS
NS
NS
NS
NS
NS

%
ecovery

107%
NA

89%
NA
NA
NA
NA
NA
NA'

: NA •
NA

SRM
'. 1941a

Sed
'• 150

ng/g
' 1

13.2
:... 4.77

7.79
603

. 355
1.82
902
763

' . 3.14
•- ' 458

835

62
93

certified
value

176
3.65
13.4
NA
NA

1 87
5.83
300
NA

367
834

%
Difference

25%
31% a
42% 4
NA
NA
3%

55% 4
154% 4

NA
25%
0%

& Outside QC limits
B Analyte delected In blank; sample value <5x blank value
NA Not available/applicable
NS Not spiked
U Not delected at or above the MDL shown
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s. Print k 2/7/96

BA7TELLE MARINE SCIENCES
1529 W. Sequlm Bay Road
Sequlm. WA 98382
(360) 683-4151

(CF0912)
Dup Trip

GLENCOVE
PESTICIDE & PCB ANALYSES OF SEDIMENT SAMPLES

(MS)
MSL Coda
Sponsor Code
Matrix
Wei Weight
Units (dry wt)
Batch

PCB 153
PCB 105
PCB 138
PCB 187
PCB 183
PCB 128
PCB 180
PCB 170
PCB 195
PCB 206
PCB 209

Surrogate Recoveries (*/.)
PCB 103 (SIS)
PCB 198 (SIS)

& Outside QC limits
B Analyte detected In blank;
NA Not available/applicable
NS Not spiked
U Not detected at or above

912M1

Sed
20.3

1

289
050
1.56
1.28
069
0.34
1.80
0.88
0.20
0.10
0.02 U

78
90

*

912M1

Sed
20.3

ng/g
1

2.30
047
1.36

' 0:94
049
0.34
1.26
0.70
0.02 U
0 02 U
0 02 U

89
93

Sed
20.0

ng/g
1

2.05
0.41
1.13
084
044
034
1.16
065
010
0 02 U
0 02 U

82
86

RSD%

18%
10%
16%
23%
24%
0%

24%
16%
NA
NA
NA

1

912't3 912-13MS
Matrix Spike

Sed Sed
20.9 208 '

ng/g ng/g Spike ' : . %
1 1 Amount Recovery

265
210
32.5
597
346
7.15
152
8.13
102
0.03 U
0.02 U

100
102

290
17.8
31.2
568
325
6.17
12.9
7.78
1.15
0.03 U
0.02 U

120
120

3.80 •
NS ,,

2.93
NS
NS
NS
NS
NS
NS , .

: NS . •
NS

66%
NA

44%
NA
NA
NA
NA
NA
NA
NA
NA

912*12

Sed
200

ng'g
1

20.4
140
19.4
5.58
322
3.86
10.7
658
1.73
0 04 U
0 03 U

93
115

912*15

Sed
20 1

ng'g
i

1 33
046
1 22
060
028
037
0 02 U
055
0.10
030
0 02 U

85
82
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Sediment NYH FP4 MDL Verification Study 824SEDC.MDL
5/31/.95

4:10 PM

PCB CONGENERS
NY4 MDL VERIFICATION STUDY (ng/g dry weight)
Study perlormed with control sediment provided by Betsy Burrows

DATE: 5/16/95
SEQUENCE: 8244

SAMPLE:
FILE NAME:

PK NAME

PCB 8'
PCB 18
PCB 28
PCB 52 '
PCB 44
PCB 66
PCB 101
PCB 87 '
PCB 118
PCB 163
PCB 105
PCB 138'
PCB J87
PCB J28
PCB 180
PCB 170
PCB 195
PCB 206
PCB209

824 MDL-1
009F0101
009R0101
cone, ng/g

0.68
0.63

1.01
0.75

1.13

1.18

0.88
0.82
0 9 1
0 79
0.98
0.90
0.77
0.82
0.85
0.81
0.84
0.74

0.73

824 MDL-2
010F0101
010R0101
cone, ng/g

0.78
0.83
1.05

0.75

1.13

1.21
0.91
0.80
0.94
0.80
0.98
0.91
0.79
0.85
0.86
0.85
0.82
0.74
0.73

824 MDL-3
011F0101
011R0101

cone, ng/g

0.67

0.79
0.88

0.73

1.05

1.09

0.81
0.73
0.83
0.70
0.88
0.82
0.72
0.77
0.79
0.74
0.77
0.66
0.68

824 MDL-4
012F0101
012R0101
cone, ng/g

0.78
0.90
1.07

0.80

1.16

1.24

0.91
0.79
0.94

0.79
0.98
0.89
0.79
0.85
0 87
0.80
0.84

0.73
0.74

MEAN VALUES

cone, ng/g

0.73

0.84
1.00

0.76

1.12

I'.IB
0.8B

0.7B
0.91
0.77
0.95
0.88
0.77
0.82
0.84

i 0.80
0.82
0.72
0.72

STD. DEV.

0.06
0.05
0.09

0.03

0.05

0.07
0.05
0.04
0.05
0.05
0.06
0.04
0.03
0.04
0.04
0.04
0 03
0.04
003

MDL. ng/L

-3.6 X Sid Dew.

0.22
0.16
0.30

0.11

0.17

0.23

0.16
0.13
0.19
0.16
0.18
0.14
0.12
0.13
0.13
0.15
0.11
0.13
0.09

Expand^flPD criteria used -interferences.



NYH FP4 Sediment MDL Verification Study 824SEDP.MDL

5/31/95

4:05 PM

PESTICIDES
NEW YORK 4 - SEDIMENT MDL STUDY (ng/g dry weight)
Control Sediment Provld«d by Betjy Barrows spiked tor this study. i

DATE
SEQUENCE:

SAMPLE: . , ,
RLE NAME:

PK NAME

HEPTACHLOR
ALDRIN
HEPT EPOXIDE
2,4'-DDE
a-CHLORDANE
4.4'-DDE
OIELDRIN
2,4'-DDD '-:
2,4' DDT
4,4'-DDD
4,4'-DDT

(

5/16/95
8244

824 MDL-1
009F0101
009R0101
cone, ng/g

0.43
0.69
0.60
0.77
0.97
1.75
0.85
2.31
0.90
1.05
1.19

824 MDL-2
010F0101
010R0101
cone, ng/g

0.44
0.69
0.58
0.76
0.96
1.78
0.83
2.28
0.86
1.03
1.32

824 MDl-3
011F0101
011R0101
cone, ng/g

0.39
0.66
0.66
0.87
0.86
1.66
0.73
2.04
0.75
0.94
I.It

824 MDL-4
012F0101
012R0101
cone, ng/g

0.39
0.70
0.59
0.76
0.96
1.76
0.81
2.24
0.84
1.02
1.21

•

MEAN VALUES

cone, ng/g

0.41
0.68

0.6B
0.74
0.94
1.71
0.80
2.22
0.84
1.01
1.21

t

STD. OEV.

0.02
0.02
0.02
0.04

0.05
0.11
0.05
0.12
0.07
0.05
0.09

MDL, ng/g

-3.6 X STD. DEV.

0 08
0.05
0.06
0.15
0.1B
0.38
0.19
0.42
0 23
0.17
0.31

O
O

tn

Expanded RPD confirmation criteria used due to know interference problem. Pago 1



(OS)
I.IOL oode
Sponsor Code
Matrix
Wei Weight
Units (dry wl)
Batch

Heplachlor
Atdrin
Heplachlor Epoxide
2.4'-DDE
Endosulfan 1
a-Chlordane
Trans Nonachlor
4,4'-ODE
Dieldrin
2,4'-DDD
2.4--DDT
4,4'-DDD
Endosulfan II
4.4--DDT
Endosulfan Sulfale
PCB8
PCB 18
PCS 28
PCB52
PCB49
PCS 44
PCS 66
PCB 101
PCB 87
PCB 118
PCB 184

Blank Blank SPK A Blank SPK B
\ i

Sed Sed Sed
*;

ng/g ng/g Spike % ng/g Spike %
1 1 Amount ecovery 1 Amount ecovery

0 07 U
021 U
0 31 U
0 67 U
0.36 U
0 51 U
0 23 U
0 14 U
0 21 U
0 20 U
0 24 U
0 26 U
0 36 U
0.74 U
0 22 U
0 59 U
0 20 U
0 06 U
0 03 U
0 08 „
0 03 U
0 03 U
0 04 U
0 03 U
0 04 U
0.12

351
360
324

. 0 67 U
298
337
0 23 U
330
362
0 20 U
0.24 U
393
3.15
595
329
0 59 U
0 20 U
489
899
0 07 U
0 03 U
0 03 U
7 10
0 03 U
0 04 U
0.07 U

395
395
395

NS
395
395

NS
395
395

NS
NS

395
3.95
395
395

NS
NS

504
105

NS
NS
NS

7.13
NS
NS
NS

89%
91%
82%
NA

75%
85%
NA

84%
92%
NA
NA

99%
80%

151% &
83%
N/i
NA

97%
86%
NA
NA
NA

100%
NA
NA
NA

3.54
351
338
067 U
305
345
0 23 U
350
3.80
0.20 U
0 24 U
405
326
568
344
0 59 U
0 20 U
483
926
0 07 U
0 03 U
0 03 U
722
0 03 U
0 04 U
0.11

395
395
395

NS
395
395

NS
395
395

NS
NS

395
395
395
395

NS
NS

504
105

NS
NS
NS

7.13
NS
NS
NS

90%
89% - ;...
86%
NA

77%
87%
NA

89%
96% • ,
•NA • -.
NA

103%
83%

144% &
87%
NA
NA

96%
88%
NA
NA
NA

101%
NA
NA
NA

SRM
1941a

Sed
150

ng/g certified %
' 1 value Difference

0.06 U
527
0 26 U
0.57 U

. 0 30 U
3.12
1.16
963

. 0.18 U
• 2.61

0.20 U
560
0.30 U
487
0.19 U
303
407
10.3
898
661
663
891
11.7
392
970
0.06 U

NA
NA
NA

0.73
NA

2.33
126
6.59

NA
NA
NA

506
NA
NA
NA
NA
NA
NA

689
950
480
680
110
670
10.0
NA

NA
NA
NA
NA
NA

34% 4
8%

46% &
NA
NA
NA

11%
NA
NA
NA
NA
NA
NA

30%
30%
38% 4
31% &
6%

41% &
3%
NA

o
o
rf»
-J
cr\
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QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: -

Glen Cove

Semivolatiles; Phthalates and 4-Methylphenol

Analytical Resources Inc., Seattle, WA.

Site Water and Elutriates

JQA/QC DATA QUALITY OBJECTIVES

Reference
Method

GC/MS

MS
Recovery

50-120%

Surrogate SRM
Recovery Accuracy

Relative
Precision

30-150% 530%

SAMPLE CUSTODY

METHOD

HOLDING TIMES

DETECTION LIMITS

METHOD BLANKS

SURROGATES

Target
Detection

Limit (drv wt)

phenol 10 ng/g
Phthalate 100 ng/g

Two site water samples were received on 11/2/95 and 3 elutriate
samples were received on 11/8/95. Samples were received from
Aqua Survey, Inc. in good condition. Samples were logged into
Battelle's log-in system and stored cold (4°C) and sent to Analytical
Resources Inc., in Seattle for analysis of phthalates and 4-
methylpnenol.

Water samples were extracted following EPA Method 3520C
(continuous liquid-liquid extraction). Extracts were quantified using
gas chromatography/mass spectrometry (GC/MS) following EPA
method 8270 (EPA 1986).

Samples were extracted on 11/6/95. All extracts were analyzed by
GC/MS on 11/13/95.

Detection limits reported are in ug/L and are based on an MDL study
determined by multiplying the standard deviation of 7 spiked
replicates of a background water sample by the student t value.

One method blank was extracted with the extraction batch. Only
bis(2-ethylhexyl)phthatate was detected in the blank. All blank levels
were less than the target MDL of 10 ng/g dry wt and all sample
concentrations were well above 5 times the blank concentration
therefore, no data were flagged. No data were blank corrected

A number of isotopically labelled compounds were added prior to
extraction to assess the efficiency of the method. All surrogate
recoveries were within the quality control limits of 30-150%.
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QA/QC SUMMARY/Semivolatiles (continued)

MATRIX SPIKES One sample was spiked with a number of semivolatiie compounds;
however, these did not include the compounds of interest.
Recovenes of the semivolatiles spiked ranged from 87 to 165%. All
recoveries except one were within 40-120%. This data is not reported
here but is available upon request.

REPLICATES One sample was extracted and analyzed in triplicate. Precision was
measured by calculating the relative standard deviation (RSD)
between the replicate results.- No anaiytes were detected in any of

"th'e replicates so no RSDs were calculated

SRMs Not Available for phenols or phthalates.

REFERENCES

U.S. Environmental Protection Agency (EPA). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. EPA,
Washington D. C.

400478



ORGANICS.SW&Elut PrlnlDale: 2/7/96

BA TTELLE MARINE SCIENCES LABORATORY

1529 W. Sequim Bay Road
Soquim. WA 98382
(360)683-4151

(Cf#911)

MSL Code
Sponsor Code
Matrix
Units
Batch

4-MeUiylphenol
Butylbenzylphthalate
bis(2 Elliylhexyl)ph(halale

Surragate Recovery l%\

d5 Nitrobenzene
2-Duorobiphenyl
d14-p-Terphenyl
d4- 1 .2-Dichlorobenzene
d5-Phenol
2 Fluorophenol
2,4.6-Tflbromophenol
d4 2-Chlorophenol

i

GLEN'S
5803/GC-3

Elutriate
M9/L

2

10 U
1.0 U
1.0 U

72.2
695
84.6
625
71 5"
740
71 8
73.8

GLENCOVE ^ Navy
ORGANICS ANALYSIS OF ELUTRIATES

l

Dup
GLEN'S

5B03/GC-3
Elutriate

M9/L
2

10 U
1.0 U
10 U

688
65.0
85.0
595
724
703
67.6 i
70.8

Tup
GLEN'S

5803/GC-3
Elutriate

ug/L RSD%
2

1.0 U NA
1.0 U NA
1.0 U NA

692
627
84.8
570
697
71.0
69.8
72.4

Sequim
Bay

Water
ug/L

2

1.0 U
1.0 U
1.0 U

722 '
702
83.1
61 4
71 8
722
62.2
74.5

Dup
'•• Sequim

. Bay
Water

ug/L
2

1.0 U
1.0 U
1.0 U

- ' 71.1
61 5
80.7
485
70.4
65.4
629
68.8

Trip
Sequim

Bay
Water

ug/L
2

1.0 U
1.0 U
1.0 U

562
57.7
755
46.8
628
61 0
466
65.2

*0
°r

RSD%

NA
NA
NA

NA Not applicable/available
U Not delected at or above the MDL shown
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ORGANICS.SW&Elut Print Dale: 2/7/96

BATTELLEMARINE SCIENCES LABORATORY

1529 W. Sequim Bay Road
Sequim, WA 98382
(360)683-4151

(CF0911)

GLENCOVE - Navy
ORGANICS ANALYSIS OF ELUTRIATES

Pup Tiip MS Pup Trip
MSLCode
Sponsor Code
Matrix
Units
Batch

4-Melhylphenol
Bulylbenzylphlhalale
bis(2-Elhylhexyl)phthalate

Blank

Elutriate

M9/L
2

1.0
1.0
1.0

GLEN*3 GLEN*3 GLEN*3
5801/GC-1 5801/GC-1 5801/GC-1
Elutriate Elutriate Elutriate

U
U
U

Mg/L
2

1.0 U
1.0 U
1.0 U

GLEN*3 'GLEN*4 GLEN*4 GLEN'4
Matrix Spike 5802/GC-2 5802/GC-2 5802yGC-2

Elutriate Elutriaie Elutriate Elutriate
ug/L pg/L RSD% pg/L pg/L pg/L

2

1.0 U
1.0 U
10 U

2

1.0 U
1.0 U
1.0 U

NA
NA
NA

2

1.0 U '
1.0 U
1.0 U

2

10 U
1.0 U
1.0 U

2

1.0 U
10 U
1.0 U

pg/L RSD%
2

1.0 U
10 U
10 U

NA
NA
NA

Surragate Recovery (%)

d5-Nilrobenzene
2-Fluoroblphenyl
d14-p-Terphenyl
d4-1,2-Dichlorobenzene
d5-Phenol
2-Fluorophenol
2,4,6-Tribromophenol
d4-2-Chlorophenol

71 8
71 1
81 8
59.4
69 1
706
555
736

696
651
799
606
692
660
662
67.9

69.8
68.6
80.8
61 8
71.2
727

• 76 0
71.6

69.0
60.9
71 3
53.7
69.0
664
61.1
66.4

69.6 •
64.B
838
530
695
70.9
74.1
72.8

'729
65.1
83.7
58.1
727
70.3
69.4
727

65.1
60.8
779
57.4
662
64.1
61 3
64.0

688
658
834
543
696
725
705
697

NA Not applicable/available
U Not detected at or above the MOL shown

O S f r O O f r

Pano 0



ORGANlL^.SW&Elut Flint Dal /7/96

BA TTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA 98382
(360)683-4151

(CF#911)
Pup Trip

GLENCOVE - Navy
ORGANICS ANALYSIS OF SITEWATER

l

(MS) Pup Trio
MSL Code
Sponsor Code
Matrix
Units
Batch

4 Melhylphenol
Butylbenzylphthalate
bis(2-Ethylhexyl)phlhalale

Blank

Water
M9/L

1

1.0
- 1.0

1.0

GLEN'1 GLEN'1 GLEN'1
Site 3 Site 3 Site 3

U
U
U

Water
pg/L

1

1.0 U
1.0 U
1.0 U

Water
pg/L

1

1.0 U
1.0 U
1.0 U

Water
P9/L

1

1.0 U
1.0 U
1.0 U

GLEN'

RSD%

NA
NA
NA

1 +SPK
Site 3
Water

M9/L
1

10
1.0
1.0

'- GLEN'2 GLEN'2 GLEN'2
• Site 1&2 Site 1&2 Site 1&2

%
Recovery

U NA'
U NA
U NA

Water
P9/L

1

10 U
10 U
1.0 U

Water
P9/L

1

1.0 U
1.0 U
1.0 U

Water
\igfL RSD%

1

10 U NA
1.0 U NA
10 U NA

Surraqate Recovery (%)

d5-Nilrobenzene
2-Fluorobiphenyl
d14-p-Terphenyl
d4-1,2-Dichlorobenzene
d5-Phenol
2-Fluoroptieiiol
2.4.6-Tribromophenol
d4-2-Chlorophenol

83.7
84.6
103

81.2
88.3
857
61.1
87.8

794
71.9
934
60 1
83.1
7 7 2
782
80.3

802
75.9
101

68.5
80.9
81.7
82 .1.
81 6

80.3
76.8
107

79.3
85.9
857
789
87.6

87.7
82.2
104

720
863
84 9
854
89.2

728
73.1
91.5
655
784
764
692
76.1

77.2
72.3
954
759
824
837
753
84.5

77.3
84.1
999
712
762
794
908
823

NA Not applicable/available
U Not detected at or above the MDL shown
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QA/QC SUMMARY

PROGRAM:

PARAMETER:

LABORATORY:

MATRIX: "

Glen Cove

PCB Congeners/Chlorinated Pesticides

Battelle/Marine Sciences Laboratory, Sequim, Washington

Site and Elutriate Water

QA/QC DATA QUALITY OBJECTIVES

Reference
Method

GC/ECD

Surrogate
Recovery

Spike
Recovery

Relative
Precision

Target
Detection

Limit

SAMPLE CUSTODY

METHOD

HOLDING TIMES

30-150% 50-120% 1.0 ng/L

Two site water samples were received on 11/2/95 and 3 elutriate
samples were received on 11/8/95. Samples were received from
Aqua Survey, Inc. in good condition. Samples were logged into
Battelle's log-in system and stored cold (4°C) until extraction.

One liter of water was extracted with methyfene chloride in a
separatory funnel following a procedure which is based on methods
used by the National Oceanic and Atmospheric Administration for
their Status and Trends Program (Krahn et al. 1988). Sample
extracts were then cleaned using Silica/Alumina (5% deactivated)
chromatography followed by HPLC cleanup (Krahn et al. 1988).
Extracts were analyzed for 15 chlorinated pesticides and 22 individual
PCB congeners using Gas Chromatography/Eiectron Capture
Detection (GC/ECD) following a procedure based on EPA method
8080 (EPA 1986). The column used was a J&W DB-17 and the
confirmatory column was a DB-1701, both capillary columns (30m x
0.25mm I.D.).

The following summarizes the extraction and analyses dates:

Batch 1 - Site Water
Batch 2 - Elutriates

Extraction
11/3/95
11/13/95

Analysis
12/8/95
12/10/95-12/11/95
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QA/QC SUMMARY/PCB CONGENERS/PESTICIDES - Site Water (continued)

DETECTION LIMITS

METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

SRMs

MISCELLANEOUS

Target detection limits were met for all PCBs and pesticides. MDLs
were determined from multiplying the standard deviation of 7 spiked
replicates of a representative clean Sequim Bay water by the student
t value. A MDL verification was performed consisting of 4 spiked
replicate samples of a representative clean sediment. MDL
verification values were determined by multiplying the standard
deviation of the 4 replicate spike results by 3.5. All MDL verification
results were below the target detection limit.

One method blank was extracted with each extraction batch. No
PCB congeners or pesticides were detected above the MDL in either
method blank with the exception of PCB 187 in Batch 1 blank. This
value was less than 3 times the MDL and therefore no further action
was taken and no data were flagged.

Two compounds, PCB congeners 103 and 198, were added to all
samples prior to extraction to assess the efficiency of the aaalysis.
Surrogate recoveries were all within the QC guidelines of 30-150%
with the exception of PCB 103 in the blank for Batch 1.

Five out of the 22 congeners and 12 of the 15 pesticides were spiked
into one elutriate sample and one site water sample. Matrix spike
recoveries ranged from 76 -140%, all within the control limit range of
50-120% with the exception of the recovery'of 4.4'-DDT which was
recovered at 140% in the elutriate and 134% in the site water.

All samples were analyzed in triplicate. Precision was measured by
calculating the relative standard deviation (RSD) between the
replicate results. However, the third replicate of sample 5801/GC-
1/elutriate, was lost and precision for this sample was calculated
using the relative percent difference between the remaining duplicate
sample results.' For site waters, very few analytes were detected in
all three replicates above the MDL. Of these only one pesticide RSD
exceeded the precision goal of s30% (Aldrin, 38%). Elutriate
samples had more detectable analytes, however, the sample results
were more variable with a number of RSDs exceeding the target
precision goal of s30%, ranging from 2 to 81%. These elutriate
samples contained varying levels of particulates and therefore are not
very homogeneous, which accounts for the lower precision of the
results.

Standard reference material for organics in water are not available.

All congener and pesticide results are confirmed using a second dissimilar column. Results for
each column must be within a factor of 2 of each other to be considered a confirmed value.
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Cleanup and Revised Extraction Procedures for Organic
jchnical Memorandum NMFS F/NWC-153. 1988.

3Ction Agency (EPA). 1986. Test Methods for Evaluating Solid Waste:
-ds. SW-846. U.S. Document No. 955-001-00000, U.S. EPA,
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P&P.Elutriates

BATTELLE MARINE SCIENCES LABORATORY

1529 W. Sequim Bay Road

Sequim, WA 98382

(360)683-4151

(CF#911)

GLENCOVE - Navy

PESTICIDE AND PCB ANALYSIS OF ELUTRIATES

MSL Code

Sponsor Code

Matrix

Units
Batch

Heplachlor

Aldrin

Heptachlor Epoxide ( .

2.4'-DDE . , ,

Endosulfan 1

a-Chlordane

Trans Nonachlor

4.4'-DDE

Dleldrin

2.4'-DDD

2,4'DDT

4,4'-DDD

Endosulfan II

4,4'-DDT

Endosullan Sulfale

PCB 8

PCB 18

PCB 28

PCB 52

PCB 49 I

PCB 44

PCB 66

PCB 101

PCB 87 : \

(BS)

Blank BLANK SPK A

Dl Water Dl Water

ng/L ng/L
2 2

0 50 U 25 9

041 U 19.3

0.12 U 24.6

0 24 U 0 24 U

0 49 U 23.3

088 U 21.1

1 18 U 1.18 U

6 29 U 23.3

0.13 U 30.1

1 00 U 1 00 U

0.46 U 0 46 U

0 48 U 31.9

0 49 U 25.6

0 43 U 38 9

0 49 U 19.7

1 06 U 1.06U

1.12 U 1.12 U

0 75 U 28 6

0.38 U 556

0.57 U 0.57 U

0 33 U 0.33 U

041 U 0.41 U

0.52 U 45 2

0 38 U 0 38 U

Pane 1

%

Spike %
Amount Recovery

250

250

250

NS

25.0

250

NS

250

250

NS

NS

250

25.0

250

250

NS

NS

31.9

665

NS

NS

NS

45 1

NS

104%

77%

98%

NA

93%

84%

NA

93%

120%

NA

NA

128% &

102%

156%&

79%

NA

NA

' 89%

84%

NA

NA

NA

100%

NA

Dup

GLEN'3 GLEN'3

5B01/GC-1 5801/GC-1

Elutriate Elutriate

ng/L ng/L
2 2

0 47 U

1 77

011 U

0 23 U

0 48 U

0 81 U

1.10 U

0.27 U

324

0 93 U

043U

0 45 U

0 46 U

0.40 U

0 46 U

0 99 U

1.05 U

0 70 U

0 4 4

0.79

0 30 U

0 38 U

0 48 U

0 35 U

0 47 U

222

0.11 U

0 23 U

016 U

081 U

1.10 U

097

4.16

0 93 U

0 43 U

0 45 U

0 46 U

0 40 U

0 46 U

0 99 U

1 05 U

0 70 U

057

088

0 30 U

0 38 U

048 U

0 35 U

RPD%

NA

23%

NA

NA

NA

NA

NA

NA

25%

NA

NA

NA

NA

NA

NA

NA

NA

NA

26%

11%

NA

NA

NA

NA



P&P.^.utriates

BATTELLE MARINE SCIENCES LABORATORY

1529 W. Seqnim Bay Road

Sequim. WA 98382

(360)683-4151

(CF#911)

& Outside QC limits

NA Not available/applicable

NS Not spiked

U Not detected at or above the MDL shoton

GLENCOVE - Navy

PESTICIDE AND PCB ANALYSIS OF ELUTRIATES

MSL Code

Sponsor Code

Matrix

Units
Batch

PCB 118

PCB 184

PCB 153

PCB 105 , ,

PCB 138

PCB 187

PCB 183

PCB 128

PCB 180

PCB 170

PCB 195

PCB 206

PCB 209

Surrogate Recoveries (%1

PCB 103 (SIS)

PCB 198 (SIS)

(BS)
Blank BLANK SPK A

Dl Water Dl Water
i

ng/L ng/L
2 2

050U

0 57 U

0 42 U

0 32 U

0 36 U

041 U

0 57 U

0 26 U

0 29 U

021 U

0 29 U

0 42 U

0 29 U

66

75

0.50 U

0.57 U

21.9

0 32 U

17.8

0.41 U

0 57 U

0 26 U

0 29 U

021 U

0 29 U

0.42 U

0.29 U

61

69

%

Spike ' %
Amount Recovery^

NS

NS

264

NS

204

NS

NS

NS

NS

NS

NS

NS

NS

NA

NA

83%

NA

87%

NA

NA

NA

NA

NA

NA

NA

NA

Oup

GLEN*3 GLEN*3

5801/GC-1 5801/GC-1

Elutriate Elutriate

ng/L ng/L
2 2

0 47 U

0.53 U

0 39 U

0 29 U

0 34 U

0 38 U

0 53 U

0 24 U

027U

020 U

0 27 U

039U

0 27 U

68

79

0 47 U

0 53 U

051

0 29 U

064

060

0 53 U

0.24 U

0 27 U

0 20 U

0 27 U

0 39 U

0 27 U

70

74

RPD%

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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P&P Elutriates

BATTELLE MARINE SCIENCES LABORATORY

1529 W. Sequim Bay Road

Sequim. WA 98382

(360) 683-4151

(CF#911)

GLENCOVE - Navy

PESTICIDE AND PCS ANALYSIS OF ELUTRIATES

MSL Code

Sponsor Code

Matrix

Units
Batch

Heptachlor

Aldrin

Heptachlor Epoxide ( .

2,4'-DDE , ,

Endosulfan 1

a-Chlordane

Trans Nonachlor

4,4'-DDE

Dieldrln

2,4'-DDD

2.4'-DDT

4.4'-DDD

Endosulfan II

4.4'-DDT

^ Endosulfan Sulfale

0 PCB 8

2 PCB 18
00 PCB 28
•v]

PCB 52

PCB 49 1

PCB 44

PCB 66

PCB 101

PCB 87 '

GLENM

5802/GC-2

Elutriate

ng/L
2

0 47 U

160

0.11 U

091

0 46 U

081 U

1.10 U

4.09

5.56

0 93 U

0 43 U

4 16

0 46 U

0.40 U

0.46 U

1.13 U

2.38

0 80 U

091

129

0.35 U

0 43 U

1.01

0.40 U

Dup

GLENM

5802/GC-2

Elutriate

ng/L
2

0 47 U

321

011 U

0.23 U

0 46 U

1.36

1.10 U

665

636

0 93 U

0 43 U

601 '

0 46 U

0.40 U

0 46 U

0 99 U

300

1.85 '

3.71

2 3 7

288

0 38 U

357

1 95

Trip

GLENM

5802/GC-2

Elutriate

ng/L
2

047U

1 98

0.11 U

0 23 U -

0 46 U

0 82 U

1.10 U

325

504

0.93 U

0 43 U

352

0 46 U

0 40 U

0 46 U

0 99 U

242

0 70 U

1 13

1 07

0 30 U

0 38 U

0 48 U

0 35 U

RSD%

NA

37% A

NA

NA

NA

NA

NA

38% A

12%

NA

NA

28%

NA

NA

NA

NA

13%

NA

81% A

44% A

NA

NA

NA

NA
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Units

PCB 118
PCB 184
PCB 153 (

PCB 105 , , '
fi.U 138

PCB 187

PCB 183

PCB 128

PCB 180

PCB 170 .;
PCB 195

PCB 206

PCB 209

Surrogate Recoveries (%)

PCB 103 (SIS)
PCB 198 (SIS)

5802/GC-2
Elutriate

ng/L
2

080
061 U
067
039
053
053
061 U
0 27 U
0,31 U
0 23 U
0 31 U
0.44 U
0 31 U

75
73

t-<up

GLEN*4

5802/GC-2

' Elutriate

ng/L
2

252

0 53 U

238

1 85

258

094

0 53 U

1 03

1.38 .

0 20 U

0 27 U

0 39 U

0 27 U

72

76

Trip
GLEN'4

5802/GC-2

Elutriate

ng/L
2

0 47 U

0.53 U

0.39 U

029U

0.34 U

0.38 U

0 53 U

0 24 U

0 27 Li

0 20 U

0.27 U

039U

0.27 U

71

78

RSD%

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

& Outside QC limits
NA Not available/applicable

NS Not spiked
U Not detected at or above the MDL shown
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P&P.Elutriates

BA TTELLE MARINE SCIENCES LABORA TORY

1529 W. Sequim Bay Road

Sequim. WA 98362

(360) 683-4151

(CFW911)

GLENCOVE - Navy

PESTICIDE AND PCB ANALYSIS OF ELUTRIATES

MSL Code

Sponsor Code

Matrix

Units
Batch

Heptachlor

Aldrin

Heplachlor Epoxide

2,4'-DDE ' • ' , ' ,
Endosulfan 1

a-Chlordane

Trans Nonachlor

4,4f-DDE

Dieldrin

2.4--DDD

2.4--DDT

4.4'-DDD

Endosulfan II

4.4'-DDT

Endosulfan Sulfate

PCB 8
PCB 18

PCB 28
PCB 52
PCB 49

PCB 44
PCB 66
PCB 101
PCB 87 \ '

Dup Trip

GLEN'S GLEN'S GLEN'S

5803/GC-3 5803/GC-3 5803/GC-3

Eltitiiate Elutriate Elutriate

ng/L ng/L ng/L
2 2 2

0 47 U

4.62

0.11 U

0 23 U

0 46 U

238

1.10 U

7.81

7.34

0 93 U

043 U

7.44

0 46 U

0 40 U

0 46 U

0 99 U

534

342

6.71 ,

4.44

462

0 38 U

450

211

0 47 U

3.11

0.11 U

0.23 U

0 46 U

081 U

1.10 U

3.70

7.17

0.93 U

0 43 U

3.14

0 46 U

0 40 U

0.46 U

0 99 U

5 13

2.25

283

1.72

2.69

0 38 U

1.04

0 35 U

0 47 U

401

0.11 U

0 23 U

0 46 U

1 89

1.10 U

694

705

0 93 U

0 43 U

6 17

0 46 U

0 40 U

0 46 U

0 99 U

432

3.33 '

5.79

425

4.78

0 38 U

4 5 2

208

• MS

GLEN'S

5B03/GC-3

Elutriate

RSD% ng/L
2

NA

19%

NA

NA

NA

NA

NA

35% &

. 2%

NA

NA

40% &

NA

NA

NA

NA

11%

' 22%

40% &

44% &

29%

NA

60% &

NA

263

225

279

0 23 U

24.0

20.9

1 10 U

259

323

143

0 43 U

332

239

328

190

0 99 U

854

304

592

4.12

4.32

0 38 U

462

1 68

Spike
Amount

234

234

234

NS

234

234

NS

23.4

234

NS

NS

234

234

234

234

NS

NS

298

622

NS

NS

NS

4 2 2

NS

Recovery

112%

79%

119%

NA

103%

81%

NA

81%

108%

NA

NA

116%

102%

140% &

81%

NA

NA

91%

86%

NA

NA

NA

99%

NA
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P&P blutriates

BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Seqiiim. WA 98382
(360)683 4151

(CF#911)

GLENCOVE-Navy
PESTICIDE AND PCB ANALYSIS OF ELUTRIA (ES

MSL Code
Sponsor Code
Matrix
Units
Batch

PCB 118
PCB 184
PCB 153 ( .
PCB 105 • ' , ' ,
PCB 138
PCB 187
PCB 183
PCB 128
PCB 180
PCB 170
PCB 195
PCB 206
PCB 209

Surroqate Recoveries (%)
PCB 103 (SIS)
PCB 198 (SIS)

i1 i

Dup Trip
GLEN'S GLEN'5 GLEN'S

5803/GC-3 5803/GC-3 5803/GC-3
Elutriate Elutriate Elutriatei

ng/L ng/L ng/L
2 2 2

2.83
0.53 U
277

1 69
275

096

0 53 U
0 24 U
1.14
0 20 U
0.27 U
0 39 U
0 27 U

79

78

068

0.53 U
054

0 29 U
046

0.38 U
0 53 U
0.24 U
0.27 U
0 20 U
0 27 U
0.39 U
0 27 U

74

81

2.70
0 53 U
252

1.77
254

0.85
0 53 U
082

1.33
0 20 U
0 27 U
0 39 U
0 27 U

77

76
i

^

RSD%

58% &
NA

6.1% &
NA

66% &
NA

NA

NA

.NA

NA

NA

NA

NA

MS

GLEN'S
5803/GC-3

Elutriate
ng/L Spike %

2 Amount Recovery

248

0.53 U
21 3
1.52
188

084

0 53 U
088

1.14
020U
0 2 7 U
0.39 U
0 2 7 U

70

78

"Rep3 used for
spike recovery

NS

NS

24.7
NS

19.1
NS

NS

NS

NS

NS

NS

NS

NS

NA

NA

76%

NA

85%

NA

NA

NA

NA

NA

NA

NA

NA

& Outside QC limits
NA Not available/applicable
NS Not spiked ' '
U Not delected at or above the MDL showh
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim. WA 98382
(360)683-4151

P&P.Sitewaler

GLENCOVE - Navy

ORGANICS ANALYSIS OF SITEWATER

(CF*911)
(SSJ IBS)

MSL Code
Sponsor Code
Matrix
Units
Batch

Meptachlor
AkJrin
Heplactilor Epoxida
2,4'-DDE
EndosuKan 1 i • . . ;
a Chlordane • . ,
Trans Nonachlor
4,4'-DDE
Oieldrln
2.4'-DDO
2,4'DDT
4.4'-DDD
Endosulfan II
4,4'-DDT
Endosullan Sulfate
PCBB
PCB 18
PCB 28
PCB 52
PCB 49
PCB 44
PCB 66
PCB 101
PCB 87
PCB 118
PCB 184
PCB 153 ! ,
PCB 105
PCB 138
PCB 187 , .

BlanK

Water
ng/L

1

050 U
041 U
0 12 U
0 24 U
0 49 U
088 U
1 IB U
0 29 U
013 U
100 U
0 46 U
048 U
0.49 U
043 U
0 49 U
106 U
1.12 U
075 U
038 U
0 57 U
0 33 U
041 U
052 U
038 U
050 U
057 U
042 U
032 U
036 U
060

BLANK SPK A

Waler
np/L

1

18 5
106
307
0 24 U
304
204
1.18 U
20.1
334
1 00 U
0 46 U
385
31 5
362
206
1 06 U
1 12 U
27 7
56.0
0 57 U
033 U
041 U
53.3
0 38 U
0 50 U
060
22.0
0 32 U
178
0 41 U

BLANK SPK B

Water
Spike % ng/L

Amount Recovery 1

250,
250
250

NS
25.0
2 5 0

NS
250
250

NS
NS

250
250
250
250

NS
NS

31 9
665

NS
NS
NS

45 1
NS
NS
NS

. 26.4
NS

204
NS

74%
42%

123% &
NA

122% &
82%
NA

80%
134%&

NA
NA

154% &
126%'&
14 5% 4.
82%
NA
NA

87%
84%
NA
NA
NA

118%
.'NA

NA
NA

83%
NA

87%
NA

15.7
9.54
355
0 24 U
348
204
1.18 U
204
393
1.00 U
0.46 U
399
346
303
21.4
106U
1 12 U
285
593
0 57 U
0 33 U
041 U
61.6
038 U
0 50 U
0 57 U
224
0 32 U
180
041 U

Spike %
Amount Recovery

250
250
250

NS
250
250

NS
250
250

NS
NS

250
250
250
250

NS
NS

31 9
665

NS
NS
NS

45 1
NS
NS
NS

264
NS

204
NS

63%
38V. &

142% 4
NA

139% A
82%
NA

82%
157% &

NA
NA

160% &
138%&
121% «
86%
NA
NA

89%
89%
NA
NA
NA

137% &
NA
NA
NA

65%
NA

88%
NA
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2/7/96

GLENCOVE MDL VERIFICATION
Sequlm Bay Water
(CFW911)

MSL Code
Unils

Hexachlorbenzene
G-BHC
Heptachlor
Aldrin
Heptachlor Epoxlde
2,4'-DDE
a-Chlordane
Trans Nonachlor
4,4'-DDE
Dieldrin
2.4'-DDD
2.4'DDT
4.4'-DDD '.

' I I

4.4--DDT
Mirex
PCB 8
PCB 18
PCB 28
PCB 52
PCB 44
PCB 66
PCB 101
PCB 87
PCB 118
PCB 153
PCB 105

• t

PCB 138
PCB 187
PCB 128
PCB 180
PCB 170
PCB 195 ! ,
PCB 206
PCB 209

I

Surrogate Recoveries (%J_ ,
PCB 103 (SIS)
PCB 198 (SIS) ^

• Z6frOOfr

BLANK MDL-1 MDL-4
ng/L i. ng/L ng/L

0 36 U 4 22 4 40
0 44 U 4 44 5 08
0 50 U 441 4 83
0 41 U 5 55 4 44
D12U 538 581
0 24 U 6.12 , 6 56
0 88 U 5 47 5 59
1 18 U 4.80 534
029 U 109 810
0 13 U 6 98 7.60
1 00 U 278 3.36
046 U 5 95 6 21
0 48 U 5 54 7.09
0 43 U 17.4 18.7
0 45 U 3 04 0.45 U
1 06 U 7.54 7.97
175 845 833
0 75 U 8 00 8 76
0 38 U 8 07 8.40
0 33 U 7.98 8 26
041 U 848 9 48
0 52 U 8 69 9 90
0 38 U 8 91 9 33
0 50 U 731 7.93
0 4 2 U 749 8.11
0 32 U 8 91 9 29
0 36 U 7 93 8 63
041 U 764 765
026 U 8 14 867
029 U 796 8 31
0 21 U 760 7.79
0 29 U 8 44 8 65
0 42 U 8.99 9 14
0 29 U 105 10.3

66 70 67
57 60 57

Page 1 ̂

MDL-6
ng/L

437
5 17
459
552
549
764
607
4 76

< 986
7.14
2 4 9
4 15
405
182
323
771
851
842
862 .
0 33 U
9.19
920
942
757
758
922
828
793
847i
711
7.36
8 4 4
901
102

66
60

MDL-8
ng/L

4.35
502

* 456
405
5 82
679
5.53
510
892
837
321
632
599
189
301
781
981
835
775
8.47
9.43
938
938
7.58
753
929
88

7,97
849
8 13
7 '0
850
8.99
103

66
57

STD
DEV.

0079
0331
0.174
0.762
0224
0639
0.274
0273

1.21
0623
0398

1.02
1.26
067
NA

0.180
0694
0312
0381

NA
0461
0499
0236
0254
0291
0181
0386
0177
0221
0531
0185
0.099

00723
0 126

(MDL=35XSId

MDL

0278
1 16

0608
267

0784
224

0960
0955
423
2 18
1 39
358
441
234
NA

0631
243
1 09
1 33
NA

1 61
1.75

0827
0891

102
0635

135
0619
0773

1 86
0649
0347
0253
0440

Dev)
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P&P.Silewater

BATTfLLE MARINE SCIENCES LABORATORY
1529 W. Soqulm Bay Road
Sequim, WA 98382
(360) 683-4151

(CFI911)

GLENCOVE - Navy

ORGANICS ANALYSIS OF SITEWATER

MSL Coda
Sponsor Code
Matrix
Units
Batch

PCB 163
PCB 128
PCB 160
PCB 170
PCB 195 i -• •
PCB 206 • - ,
PCB 209

Surrogate Recoveries (%L
PCB 103 (SIS)
PCB 198 (SIS)

(BS) .»
Blank BLANKSPKA

Water
ng/L

1

0 57 U
0 26 U
0 29 U
021 U
029U
0 42 U
0 29 U

25 &
34

Water
ng/L

1

0 57 U
0 26 U
029U
021 U
0 29 U
0 42 U
0 29 U

40
55

Spike
Amount

NS.
NS
NS
NS
NS
NS
NS

%
Recovery

NA
NA
NA
NA
NA
NA
NA

(BS)
BLANK SPK B

Water
ng/L

1

0 57 U
0 26 U
0 29 U
0 21 U
0 29 U
0 42 U
029U

39
61

Spike
Amount

NS
NS
NS
NS
NS
NS
NS

%
Recovery

NA
NA
NA
NA
NA
NA
NA

& Outside QC limits
NA Not available/applicable
NS No! spiked
U Not delected at or above the MDL shown
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BATTELLE MARINE SCIENCES LABORATORY
1529 W Secjuim Bay Road
Sequim, WA 98J82
(360)683-4151

P&P.Sitewater

GLENCOVE - Navy

ORGANICS ANALYSIS OF SITEWATER

(CF»911)
Pup Trip Pup Trip (MS)

MSL Code
Sponsor Code
Matrix
Units
Batch

Heplachlor
AWrin
Heptachlor Epoxtde
2,4' DDE
Endosulfan 1
a-Chlordane
Trans Nonachtor
4.4--DDE
Dieldrln
2.4'-DDD
2.4'-DDT
4.4--DDD
Endosulfan II
4.4'-DDT
Endosulfan Sulfate
PCB 8
PCB 18
PCB 28
PCB 52
PCB 49
PCB 44
PCB 68
PCB 101
PCB 87
PCB 118
PCB 184
PCB 153
PCB 105
PCB 138
PCB 187

GLEN'1
Site 3

Water
ngA_

1

047 U
1.51
0.11 U
0 23 U

. - . . . 046 U
• , , 0 83 U

111 U
0 28 U
0 13 U
0 94 U
0 44 U
0 45 U
0 46 U
040U
046 U
1 00 U
1 06 U
0 71 U
0 35 U
054 U
031 U
038 U
0 49 U
036 U
047 U
054 U

! s , 0 39 U
0 30 U
0 34 U
0 39 U

GLEN'1
Site3

Water
ng/L

1

047 U
066
0 11 U
023 U
046 U
083 U
1 11 U
0 28 U
0 13 U
094 U
0 44 U
045 U
0 46 U
040 U
046 U
1 00 U
1 06 U
071 U
035 U
054 U
031 U
038 U
049 U
0 36 U
0 47 U
054 U
039 U
030 U
0 34 U
039 U

GLEN'1
Site 3

Water
ngA.

1

0 47 U
1 18
0 11 U
0 23 U
0 46 U
083 U
1.11 U
028 U
013 U
0 94 U
0 44 U
0 4 5 U
0 46 U
0 40 U •
0 46 U
1 00 U
1 06 U
071 U
0 3 5 U
0 54 U
0 31 U
038 U
049 U
036 U
047 U
054 U
039 U
030 U
0 34 U
0 39 U

GLEN'2 GLEN'2 GLEN*2
Site 1S2 Site 1&2 Site 142

Water . Water Water
RSD% ng/L ng/U ngt

1 1 1

NA
38% &
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

k NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0 47 U ,
1 72
0.11 U
0 23 U
0 46 U
1 02
1.11 U
0 28 U
0 13 U
094 U
0 44 U
045 U
0 48 U
0 40 U
0 46 U
1 00 U
1 06 U
0 71 U
048
076
031 U
038 U
0 49 U
036 U
0 47 U
0 54 U
1 01
0 30 U
1 05
0 39 U

0 53 U
249
0 13 U
026 U
0 52 U
1 44
1 25 U
201
280
1 06 U
0 49 U
374
0 52 U
0 45 U
0 52 U
1 00 U
106 U
0 71 U
074
1 04
0 31 U
038 U
1 07
036'lJ
0 47 U
054 U
1 65
030 U
147
0.77

053 U
1.85
0 13 U
0 26 U
0 52 U
1.17
1 25 U
0 31 U
0 14 U
1 06 U
0.49 U
303
0 52 U
0 45 U
052 U
100U
1 06 U
0 71 U
055
085
031 U
038 U
0 92
036 U
0 47 U
054 U
1 37
030 U
1.18
063

GLEN'2 + SPK
Site 1&2

Water
RSD% ng/L

1

NA
20%
NA
NA
NA

18%
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

23%
16%
NA
NA
NA
NA
NA
NA

24%
NA

18%
NA

214
186
227
0 23 U
21 0
21 4
1.11 U
223
251
0 94 U
0 44 U
309
213

' 3» 7
161
1.00 U
1.06 U
253
502
0 54 U
0 31 U
0 38 U
41 3
038 U
047 U
0 54 U
21 7
030 U
172
079

Spike %
Amount Recovery

236
236
236

NS
236
236

NS
236
236

NS
NS

236
236
236
236

NS
NS

30.1
627

NS
NS
NS

456
NS
NS
NS

24 9
NS

192
NS

91%
71%
96%
NA

89%
86%
NA

94%
106%

NA
NA

118%
90%

134% A
68%
NA
NA

84%
79%
NA
NA
NA

89%
NA
NA
NA

82%
NA

84%
NA
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BA TTELLE MARINE SCIENCES LABOR A TORY
1529 W. Sequim Bay Road
Sequlm. WA 98382
(360)663-4151

P&P.Silewater

GLENCOVE - Navy

ORGANICS ANALYSIS OF SITEWATER

(CF«911)
Pup Trip Pup' Trip IMS)

MSL Coda
Sponsor Code
Matrix
Units
Batch

PCB 183
PCB 128
PCB 180
PCB 170
PCB 195
PCB 206
PCB 209

Surrogate Recoveries t%l
PCB 103 (SIS)
PCB 198 (SIS)

GLENM
Site 3

Water
ng/L

1

0 54 U
0 24 U
028 U
0 20 U

. -. . . 027 U
, , 0 39 U

028U

59
49

GLEN'1 GLENM
Site 3 Site 3

Water
ng/L

1

0 54 U
0 24 U
0 28 U
020 U
0 27 U
0 39 U
0 28 U

55
51

Water
ng/L

1

0 54 U
0 24 U
0 28 U
0 20 U
0 27 U
0 39 U
0 28 U

62
50

GLEN'2 GLEN'2 GLEN'2
Site U2 Site 1&2 Site 142

RSD%

NA
NA
NA
NA
NA
NA
NA

Water .
ng/L

1

054 U.
0 24 U
1 09
0 20 U
0 27 U
0 39 U
0 28 U

62
50

Water
ng/L

1

0 54 U
0 24 U
1 48
0 20 U
0 27 U
0 39 U
0 28 U

61
50

Water
ng/L

1

0 54 U
0 24 U
1 28
020U
0 27 U
0 39 U
0 28 U

63
55

GLEN'2 * SPK
Site 1&2

RSD%

NA
NA

15%
NA
NA
NA
NA

Water
ng/L

1

0 54 U
0 24 U
1.60
0 20 U
027U
0 39 U
0 28 U

63
51

Spike %
Amount Recovery

NS
NS
NS-
NS
NS
NS
NS

"Rep3 used for
spike recovery

NA
NA
NA
NA
NA
NA
NA

& Outside QC limits
NA Not available/applicable
NS Not spiked
U Not delected at or above the MDL shown

O
O

v̂o
Ul

Page 4
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Sample Location

GLEN COVE CREEK

NAD 83 Geographic Coordinates
Latitude

1
2
3
4
5
6
7
8
9
10

40
40
40
40
40
40
40
40
40
40

51
51
51
51
51
51
51
51
51
51

19
20
21
25
28
31
30
31
32
32

.3968

.1631

.2333

.7357

.2403

.6930

.3021

.5885

.5407

.9297

N
N
N
N
N
N
N
N
N
N

- 73
73
73
73
73
73
73
73
73
73

38
38
38
38
38
38
38
38
38
38

56
54
52
41
36
31
32
29
27
29

.0489

.6134

.3693

.6089

.7412

.6991

.4744

.8776

.8683

.0114

W
w
W
w
w
w
w
w
w
w

Revised 6/95

Station 5 relocated
Old station 5 now #7, old #7 now 8, old #8 now 10
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Roy F. Weston. Inc.
Federal P'c grams Division

k. M l\ 1 IV I Sulte201

S ]LJ VjtylrJXJ^ 1090 King Georaes PCS; Roaa
Edison, New jersey 08637-3703
908-225-6116 • fax 906-225-7037

HNICAL ASSESSMENT AND RESPONSE TEAM
5-0019^V5

>9

me
jordinator
imental Protection Agency
ion Branch
n d e Avenue

-99-02-0015
CONTROL NO START-02-F--03531
SAMPLING TRIP REPORT FOR SITE INVESTIGATION SOIL SAMPLES AT
THE LI TUNGSTEN SITE. GLEN COVE. NASSAU COUNTY. NEW YORK

e mid the Sampling Tnp Report for the March 15-17. 1999 sampling event for the
e located in Glen Cove. Nassau County, New York.

questions, do not hesitate to call me at (732) 225-6116

>N, INC.

aine

400504

-?source ADDiications. Inc.. R.E. Samera Associates, PRC Environmental Management. Inc.,
3. Johnson & Malhotra. P.C.. and GRB Environmental Services. Inc.



SAMPLING TRIP REPORT

SITE NAME: Li Tungsten Site; Glen Cove. Nassau County. New York
DCN= :START-02-F-03531
TDD =• 02-99-02-0015
PCS = 4595

SAMPLING DATE: March 15-17. 1999

Site Location: 63 Herbhill Road. Glen Cove. Nassau County. New York
(Refer to Attachment A).

Sample Locations Refer to Attachment B for specific locations.

Sample Descriptions: Refer to Table 1

Laboratory Receiving Samples:

Sample Type

Soil: TCL/TAL

Soil: Gamma Spectroscopy/
.Alpha Spectroscopy

Name and Address of Laboratory

Severn Trent Laboratories
200 Monroe Turnpike
Monroe. CT 06468

CTBnen & Gere Laboratories
5000 Bnttonfield Parkway
East Syracuse. NY 13057

5. Sample Dispatch Data:

The following samples were shipped by Earth Tech personnel via Federal Express to
Severn Trent Laboratories on March 16. 1999 at approximately 1730: 30 soil samples for
TCL/TAL analysis

The following samples were shipped by Earth Tech personnel via Airborne Express to
O'Brien & Gere Laboratories on March 16. 1999 at approximately 1730: 30 soil samples
for gamma Spectroscopy analysis and one sample for alpha Spectroscopy analysis.

The following samples were shipped by Earth Tech personnel via Federal Express, to
Severn Trent Laboratories on March 17, 1999 at approximately 1700: 20 soil samples for
TCL/TAL analysis

The following samples were shipped by Earth Tech personnel via Airborne Express to



O'Bnen &. Gere Laboratories on Marcn 17. 1°Q9 at approximateiy 1 ~00 20 soil samoies
tor »amma Spectroscopy anaiysis and six samples for alpha spectroscopv analysis

On-Site Personnel:

Name
Mark Pane
Charles Keegan
David Gushleff
Lloyd Warren
Robert Buraer
Richard Miller
Luke Caballero
Kathleen Romaine

Weather Conditions:

March 15. 1999:

March. 16. 1999:
March 17. 1999:

Company
EPA
ERRS Contractor
ERRS Contractor
ERRS Contractor
Zebra Environmental
Zebra Environmental
Zebra Environmental
Region II START

Duties on Site
Task Monitor ( T M )
Response Manager
Health & Safety/Sampler
Sampler
Geoprobe Operator
Geoprobe Operator
Geoprobe Operator
Sampler/Documentation
QA/QC

Overnight snowfall produced 6". Mostly cloudy. 40 degrees F.
west wind.
Clear, strong west wind. 52 degrees F
Clear, west wind. 60 degrees F

8. Additional Comments:

A Geoprobe was used to collect all samples. At each sampling location, one-inch diameter steel
sampling tubes with dedicated, disposable acetate liners were advanced through the sampling
intervals to obtain the necessary sample volumes. At sample locations within a site building, or
on a concrete foundation of a former building, a one-inch diameter solid steel rod was used to
advance through the 2" to 8" initial concrete layer. The steel rod was removed, and then the steel
sampling rods were advanced as described above. Each section of steel tubing was
decontaminated with Alconox between sampling locations.

Earth Tech personnel opened each acetate liner and first screened the material with a Ludlum 12
instrument with pancake probe for radiological activity. Then, approximately eight ounces of
material was removed from the bottom pan of the acetate liner and placed in a dedicated,
disposable, aluminum pan. A sample was then collected for TCL VOCs by directly transferring
material from the acetate liner to a four-ounce sample jar provided by Severn Trent Laboratories.
The remainder of the soil was then transferred to the aluminum pan. homogenized, and placed in
one. eight-ounce jar for TCL Semivolatile and TAL Metals analysis, and one, one-quart jar for
Gamma Spectroscopy analysis.

.-Ml sample locations were field sighted by USEPA OSC Mark Pane. At seven sample locations
selected by the OSC. additional volumes were collected for Alpha Spectroscopy analysis to
determine levels of Polonium and Lead radioisotopic contamination At these locations, two
adjacent holes were drilled with the Geoprobe to identical depths. After the collection of the TCL
VOC sample, the remaining material from both acetate liners was composited, homogenized,
placed in the laboratory glassware described above, with an additional one-quart jar for the .Alpha

400506



Spearoscopy analvsis

Three blind duplicate samples. .-V B. and C. were collected from sample locations 017. 02b. and
031 respectively At each location, double volumes were collected by drilling adiacent holes, as
described above One TCL VOC sample was collected per acetate liner, and the remaining
material from both acetate liners was composited, homogenized, and placed in the appropriate
glassware

No radiological readings above background were observed on the Ludlum 12 instrument

The chain of custody records are included as Attacnment C

.All analytical results have been received from the laboratory by Earth Tech. Inc. The results have
been validated and summarized by Earth Tech, Inc. personnel, and have been included as
Attachment D to this report.

9 Report Prepared by: Kathleen Romaine Date:

10 Report Reviewed by: Tamre Noblet Date

' •OQBQ7



TABLE 1
SAMPLE DESCRIPTIONS

LI TUNGSTEN SITE
GLEN COVT. NEW YORK

Sample D)

01

02

03

04

05

06

07

08

09

010

O i l

012

013

Date/
Time

03/15/99
1500

03/15/99
1.00

03/15/99
1500

03/15/99
1500

03/15/99
1515

03/15/99
1515

03/15/99 •
1515

03/15/99
1605

03/15/99
1605

03/15/99
1630

03/15/99
1645

03/15/99
1700

03/15/99
1730

Matrix

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Analysis

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

Sample
Depth

4-8 feet

4-8 feet

4-8 feet

4-8 feet

4-8 feet

4-8 feet

4-8 feet

4-8 feet

0-4 feet

0-4 feet

4-8 feet

4-8 feet

4-8 feet

Remarks

Sandy Soil

Sandy Soil

Clay Soil

Clay Soil

Clay Soil

Strong Fuel
Odor

400508



Sample Q>

014

015

016

017
(MS/MSD)

018

019

020

021

022

023

023 A

024

025

026

026A

027

028

Date/
Time

03/15/99
1545

03/15/90
1600

03/16/99
0850

03/16/99
0810

03/16/99
0810

03/16/99
0915

03/16/99
0930

03/16/99
1100

03/16/99
1010

03/16/99
1115

03/16/99
1115

03/16/99
1140

03/16/99
1440

03/16/99
1530'

03/16/99
1530

03/16/99
1605

03/16/99
1655

Matrix

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Sort

Soil

Soil

Soil

Soil

Soil

Analysis

TCLTAL
Gamma Spec

TCLTAL
Gamma Spec

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCLTAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

Alpha Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec

Alpha Spec.

TCL/TAL
Gamma Spec

TCL/TAL
Gamma Spec.

Sample
Depth

4-8 feet

4-8 teet

4-8 feet

4-8 feet

8- 12 feet

4-8 feet

4-8 feet

0-4 feet

0-4 feet

4-8 feet

4-8 feet

8- 12 feet

4-8 feet

8- 12 feet

8- 12 feet

0-1 2 feet

0-8 feet

Remarks

Strong fuel odor

Strong fuel odor

400509



Sample CD

029
(MS/MSD)

030

031

031 A

032

032A

033

03 3 A

034

034A

035

036

037

038

039

040

040A

Date/
Time

03/16/99
1720

03/17/99
0740

03/17/99
0755 '

03/17/99
0755

03/17/99
0810

03/17/99
0810

03/17/99
0830

03/17/99
0830

03/17/99
0840

03/17/99
0840

03/17/99
0850

03/17/99
0910

03/17/99
0930

03/17/99
0930-

03/17/99
0950

03/17/99
1010

03/17/99
1010

Matrix

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Analysis
t

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

Alpha Spec.

TCL/TAL
Gamma Spec.

Alpha Spec.

TCL/TAL
Gamma Spec.

.Alpha Spec.

TCL/TAL
Gamma Spec.

Alpha Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec

Alpha Spec.

Sample
Depth

0-8 feet

0-4 teet

0-4 teet

0-4 teet

0-4 feet

0-4 fee;

0-4 feet

0-4 feet

0-4 feet

0-4 feet

0-5 feet

0-4 feet

0-4 feet

0-4 feet

0-4 feet

0-4 feet

0-4 feet

Remarks

Very rockv soil

Very rocky soil

Sandy Soil

Sandy Soil

Sandy Soil

Sandy Soil

Clay Soil

Sandy soil with
rocks

Sandy Soil

Sandy soil with
rocks

Clay soil
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Sample ID

041
(MS/MSD)

042

043

044

A

B

C

Date/
Time

03/!~ 99
105

03/ i " J9
1200

03/17/99
1215

03/17/99
1225

03/16/99
0810

03/16/99
1530

03/17/99
0755

Matrix

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Analysis

TCLTAL
Gamma Spec.

TCLTAL
Gamma Spec

TCLTAL
Gamma Spec

TCL/TAL
Gamma Spec

TCL/TAL
Gamma Spec.

TCL/TAL
Gamma Spec.

TCL/TAL
Alpha Spec.

Sampk
Depth

4-8 feet

0-8 feet

0-8 feet

0-8 feet

4-8 feet

8- 12 feet

0-4 feet

Remarks

Clay. sand, bnck

Clay, sand

Clay, sand

Clay, sand

Blind Duplicate
ofon
Blind Duplicate
of 026

Blind Duplicate
of 031

40051^



ATTACHMENT A

SITE MAP
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ATTACHMENT B

SAMPLE LOCATION MAPS
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MONITORING WELL

SAMPLING POINT
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187

5.6

83.1

Sample

06

60

71

74

2650

2.6

.1

16

.2

2060

5.6

1.2

37.5
5790

386

704

54

.027

4

304

1.4

73

5.7

731

Sample

07

430
60

420

6910

3.4

67

.47

3400

12

3.5

21.2
12400

36.4

2050

328

.16

7.6

445

1.5

160

13.1

40.8

Sample

08

200
71

210

4340

4.8

28.8

.27

1770

11.8
16
21.6
10400

32

1730

197

.11

16.9

669

1.8

1.1

121

11.2

49.3

Blank space indicates no "hits". i \

Units for TCL volatiles/senMvolatilea ar« ug/kg. i i

Units for TAL metals are mg/kg. i

Bold and underline entries indicate possible RCRA waste.
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LI TUN6STBJ SITE

Organic/Inorganic Lab Results Summary

Anotyticoi Parameter

TO. VolcTiles

Vinyl chloride

.Chloroethane

iMcthylene Chloride

! Acetone i

.Carbon disulf ide

!l,l-DichloroetHyiene

i 1 ,1-Dichbroethane

i 1 ,2-Dichloroethyiene

•Chlopoformi

U,2-Dichloroethone

Methyl ethyl ketone

1,1, 1-Tnchloroet hone

Trichloroethylene

Benzene '

A-Met hy 1- 2 -Pentonone

Toluene

Ethylbenzene

iXylenea •

TO. Semivolat(les

Phenol

, 1 ,3-Oichlorobenzene

1 ,4-Dichlorobenzene

•4-Methylphenol

1 ,2 ,4- Trichloro benzene

Maphthalene

2-Methylnaphthalene

Acenaphthylene
:Acenaphthene

.Oibenzofuron

Olethylphthdate

Phenanthp«n«

Di-n-buty)phthalote *

Fluorene |

Sample

09

5

23

10

. 'M-Nitro9odipheny4amine

•Anthracene

Carbazole i

•Fluopcnthene

Pyrene

• Benzo(a)dnthraeene

Chrysene i

bis(2-ethylhexyl)

phthoJotei

12

17

Sample

10

5

.7

17

29

23

37

75

21

83

9

72

200

37

880

1500

520

560

30

Sample

11

7

25

21

30

74

15

200

51

87

10

360

460

200

250

43

Sample

12

1

9

44

11

71

11

47

54

310

310

57

58

36

Sompie

13

1

42

72

43

76

65

33

10

240

15

45

140

17

68

1200

500

470

42

Sample

14

6

8

5

20

19

B

18

13

11

120

11

20

28

12

150

130

60

68

52

Sample

15

3

0

29

11

12

64

89

18

24

20

Sample

16

9

9

11

17

16

10

9

28

400535



LI TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

3enzo(b)f luoranthene

5enzo(k)fliioranthene

Berizo(a)pyrene

Indeno(l,2,3-cd)pyrene

Sample

09

Dibenzo(a,h)anthracene

3enzo(g,h.')perylene

TAL Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium ;

Manganese

Mercury

Nickel

Potassium •

Selenium

Silv«r

Sodium

Thallium

Vanadium

Zinc :

!

8910

46.7

48

2140

18.6

4

6.9

12300

28.2

2560

142

.19

10.9

422

1.6

42

154

16.8

34.6

: !

Sample

10

330

400

470

290

00

330

9190

3.7

46.7

45

9210

2.15

6.7

22.7

164OO

58.5

5930

229

.13

11.5

1010

2.1

2

150

19.2

109

Sample

11

10

60

90

91

33

83

4900

4.3

44.2

.28

8630

13.4

3.7

19.1

11000

36.9

5300

169

.087

9.3

769

1.8

.74

161

1.2

12.9

52.2

Sam Die

31

34

43

23

26

5140

2.3

22.5

26

2380

14.6

5.6

6.8

12000

13.4

2230

183

.066

15.9

1090

1.7

172

13.9

26.6

Sample

13

340

370

500

290

10

310

7760

7.2

56.4

44

2790

21.6

6.28

24.9

20900

67.7

2970

396

.18

15

1430

2.6

2.6

293

23

94.7

Sample

14

48

58

52

29

30

2020

3

17.8

2010

5.6

30.7

4.6

6560

19

931

102

.039

70.8

485

1.4

146

5.1

55.6

Sample

15

6

20

22

1170

16.9

7.6

30800

3.6

1.2

3.2

2800

21.3

615

28

4.4

218

1.2

53.4

2.5

27.9

Sample

16

12

374O

115

4.8

22

642

6.6
7

5.7

886O

6.6

988

62.1

.066

12.7

320

1.1

l.l

59

7.1

18.6

i

Blank space indicates no 'hits*. i ; '

Units for TCI voiatiles/semivolatiles are ug/kg. ] ; , i

Units for TAL metals are mg/ka. I ' : !

Bold and underline entries indicate possible RCRA waste. ' >
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LI TUNSSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

TCL Volatile*

Vinyl chlonoe

Chloroethone

Methyiene Chloride

Acetone

Carbon disuif ide

1 ,1-Oichloroethylene

1 ,1-Dichloroethane

1 ,2-Dichloroetnyiene

Chloroform

1 ,2-Dichioroethone

Methyl ethyl ketone

1,1,1-Tnchloroethane

Trichloroethviene

Benzene

4-M«thyl-2-Pentanone

Tetrachloroethylene

Toluene

Ethylbenzene

Xyle»*s

TCL Semrvolatiles

Phenol

1 ,3-Dichloro benzene

1 ,4-Dichlorobenzene

1 ,2-D'chlorooenzene

4-Methylphenol

Ben zo ic acid

1,2, 4- Trichloro benzene

'Naphthalene

' 2-Methyinaphtnalene

Acenaphthyiene

i Acenaphthene

Dibenzofuran

IDiethylphthalete

Phenanthrene

. Di-n-butyiphthalate

'Fluorene i

Sample

17

3
7

3

3

2

2

.

17

120

18

25

13

29

41

10

78

10

24

' N-N)itrosodiphenylamine

.Anthracene

•Carbazole i

'Fluoranthene

Pyrene

: Benzo(a)anthracene

51

310

390

130

Sample

18

20

3

5

1

7
\

8

42

77

170

61

19

44

13

53

24

27

53

160

220

100

Sample

19

80

49

150

180

560

41

340

76

100

310

310

160

Sample

A

3

250

2100

130

60

100

74

30

35

90

32

240

8

77

120

18

450

590

230

Sample Sample Sample Sample

4 0 0 5 3 7



LI TUNGSTEN SITE

Drganic/lnorganic Lab Results Summary

imote

17

1

Sample

18

100
140

71
93
119
53

66

2820

7.3

13
.2

1180
8.2

27.6
5.8
5380

18.9
847
198
.029
7.2
388
3.1

612

9.8
35.5

Sample

19

240
57

120
130
170
71
35
82

4650
41.6

75
.27
3.8

2610
14.2
114

302
16700

iPjS
664

97.8
.95
38

378
7.3
4.2

427

1.2
9.8
234

Sample

A

260
45

150
160
220
130
47
14O

9640
20.4

37.1
.44

1850

21.3
28.3
17.5
23700

38.4

2330
223
.83
115
1060
2.4

1.2
164

21.3
75.6

Sample Sample Sample Sample

.

a/kg.
•• !

i RCSA waste. : ;
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• LI TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

TO. Volatile*

Vinvl chlonae

Chioroethane

Methylene Chloride

Acetone

Carbon disulf ide

. 1,1-Dichloroethylene

1 ,1-Dichloroethane

1 .2-Dichloroethylene

Chloroform-

1,2-Dichloroethane

Methyl ethyl ketone

1,1.1-Trichloroethane

Trichloroethylene

Benzene

^Methyl-2-Pentanone

Tetrachloroethylene

Toluene

1,1.2.2-Tetrachloro-

ethane

Ethyl benzene

Xylenes

TCL Semrvoiatiles

Phenol

1 ,3-Dichloro benzene

1 /4-Oichlorobenzene

1 ,2-Dichloro benzene

4-Metnyiphenol

Benzole acid

1 ,2 .4- Trichloro benzene

Naphthalene

2-Methytnaphthalene

Acencphthyiene

AcenaphThene

Dibenzofuran

Diethylphthaiate

Phenanthrene

Di-n-butylphthalate

Fluorene |

Sample

20

3

6

4

2

.9

.5

97

N-Nitrosodiphenylamine

Anthracene

Carbazole :

Fluoranthene

Sample

21

0

41

31

48

Sample

22

2
7

6

5

21

220

55

39

200

Sample

23

00

80

40

2

1600

490

1900

1300

6300

1900

2300

580

4500

Sample

24

2

87

Sam Die

25

1

18

21

21

Sampie

26

9

0

3

18

46

18

290

27

45

66

21

440

Sample

27

B
2

1

60

60

30

45

76

24

370

27

90

98

14

430

400539



LI TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

Pyrene

Benzo(a)ant nracene

Chrvsene •

bis(2-ethyihexyi)

phthaiatei

B*nzo(b)fluopanTnene

Benzo(k)f iuoranthene

Benzo(a)pyrene

Indeno(l,2,3-cd)pyren«

Dibenzo(a,h)anthraceni

Benzo(g,h,i)peryiene

TAL Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

CobaJt

Copper

Iron

Lead

Magnesium ;

Manoanesei

Mercury

Nickel

Potassium i

Selenium !

, Silver ;

Sodium

i Thallium |

! Vanadium |

Zinc 1

i i

Sample

20

6

3270

34.7

37.5

4230

10.1

46.5

72.8

47100

238

1570

154

.052

20.B

378

5.3

.34

68.3

1.3

12

118

Sample

21

7

A

6

1

9

8

7

286

4

18.9

12.2

316

3.6

47.6

20.5

2620

18.2

115

19.6

.26

16.4

96.1

3.2

1

87.2

2.3

17.8

Sample

22

00

10

10

7

78

94

95

50

9

51

4120

22.6

no
32.1

.41

.63

17900

30.3

417

146

12000

88.6

4510

204

.7

94.1

556

«L2

4.3

348

15.3

222

Sample

23

100

500

400

600

200

2400

600

6400

500

2450

30.6

5.1

25.9

16

1.6

3030

9.9

5.7

67.9

6060

40.2

1490

65.6

.034

6.6

356

2.1

.47

66.4

7.1

56

Scnoie

-

10

2500

4.1

1.9

19

.48

1670

6.2

1.5

83.7

9760

4.6

678

77.8

.025

4.4

183

2.2

560

.98

6.7

51.3

Sample

25

9

2

4620

2.8

6

19

2.8

2630

7.1

2.4

37.2

5520

3.3

867

71.2

5.5

328

1.2

.48

2390

1.6

5.6

212

Sample

26

80

90

80

8

30

40

50

40

41

0800

3.6

35.5

.46

2180

20.8

5.8

13.4

21400

16.3

3490

346

16

1640

2.2

679

2.2

244

46.9

Sample

27

90

20

20

10

50

90

200

54

55

0400

8.4

48

43

4780

20

12.8

23.3

18400

19.8

3350

578

.11

18.2

1040

3.4

361

23.6

50.8

Blank space indicates no 'hits*. ; :

Units for TCL voiatiles/semivolatiles are ug/kg. i

Units for TAL metals are ma/kg. . j

Sold and underline entries indicate possible RCUA waste. :
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LI TUNGSTEN SITE

Organic/Inorganic Lob Results Summary

Analytical Parameter

TO. Volatiles

Vinyl chionoe

Chloroethone

Methylene Chloride

Acetone

Carbon disulf ide

; 1 ,1-Dichloroethylene

1,1-Dichloroethane

1,2-Dichloroethyiene

Chloroform^

1,2-Dichloroethone

Methyl ethyl ketone

1,1,1-Trichloroethone

• Trichloroethylene

Benzene

4-Methyi-2-Pentonone

Hexonone '

. Tetrochloroethylene

•• Toluene

Ethylbenzene

Xylenea

TCU Semivolotiles
: Phenol

. 1.3-Dichloro benzene

1 ,4-Oichlorobenzene

1 ,2-Dichloro benzene

4-Methyi phenol

• Benzole acid

1 1 ,2 ,4- Trichloro benzene

iMaphthalene

! 2-Methylncphtha)ene

i Acenaphthytene

i Acenaphthene

! Dibenzof uron

DiethylphthoJate

iPhenanthrene

j D>-n-butyiphthalote

! Fluorene !

Sample

28

20

0

4

30

2

.9

18
14

Nt-NitrosodiphenyianMne

Anthracene

i Car bozo le 1

• Fluoranthene

'Pyrene :

13

19

Sample

29

3

1

6

3

140

240

10

38

12

390
16

31

79

19
360
490

Sample

30

4

12

15

37

160

47

1400

15
160

440

120
1600

1500

Sample

31

15

9
10

Sample

C

13

7

6

Sample

32

13
10

23
24

Sample

33

3

11

Sample

34

9

400541



LI TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

Benzo(a)tnthracene

Chrysene

bis(2-ethylhexyl)
phthaiatei

Di-«voctyl pht halate

Benzo(b)fluoranthene

: Benzo(k)f luonanthene

Benzo(a)pyrene
: Indeno( 1 ,2 ,3-cd)pyrene

Dibenzo(a.h)CTVThraceni

Benzo(g,h.i)peryiene

TAL Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium :

Calcium

Chromium •

Cobalt

Copper

Iron

Lead

Magnesium

Mcsi9<F>esei

Mercury

. Nickel

: Potassium

Selenium

'Silver

Sodium

I Thallium

! Vanadium |

Zinc

!

Sample

28

52

1000

US
40.2

.39

4310

18.2

7.4

33.7

17800

19.4

2630

185

.1

14

1080

6.3

-92

1420

21.6

36.1

Sample

29

200

90

60

10

40

60

91

no

5080

15.1

15.6

.23

1670

15.2

4.1

11.7

9880

17.7

1750

67.2

.042

9.4

706

3.6

966

11.1

39.2

i

Sample

30

000

OOC

4

640

860

890

460

80

440

9420

9.2

24.1

63.4

44

.52

1300

16

47.1

99

22600

43.4

1670

981

.15

32.5

473

2.8

.79

84.6

20.2

100

Sample

31

70

4260

6.6

78.6

50.2

.28

704

9.7

25.3

116

20000

108

837

1380

.071

33.2

350

3.5

3.7

52.2

12.6

53.9

Sample

C

0

5780

.8

6.3

58.3

22

639

12

16.5

72.8

23700

37

1070

1760

.076

15

468

2.6

.7

46.6

Z.9
11.4

31.1

Sample

32

5

8

9

5

9

8

1

3

6130

387

27

36.6

zri
980

11

24.2

1790

87300

315OO

914

332

.22

48.4

444

5L2

1PI
96.6

6.1

11.8

629

Sample

33

0

3950

6.9

591

5.9

2.1

245

10.2

1.7

53.2

18500

1700

881

164

.12

5.3

454

6

27.2

48.4

10.4

167

| !

Blank space indicates no 'hits*.

Units for TCL volatiies>semivoiatiles are ug/kg. ;

Units for TAL metals are ma/kg. |

Bold and underline entries indicate possible RCRA waste.

Sample

34

0

0000

297

42.1

27

340

21

4.9
117

30000

32.6

2980

278

.094

11.6

1660

3.1

2.8

128

1.9

21.4

89.8
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II TUN6STBJ SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

1

TO. Volatile*

Vinyi chlonde

• Chloroethane

• Met hyiene Chlonde

•Acetone !

! Carbon disulfide

i 1,1-Dichloroet hyiene

11,1-Dichloroethane

; 1,2-Dichloroet hyiene

Chloroform

•1,2-Dichloroethane

Methyl ethyl ketone

1.1,1-Tnchloroethane

Trichloroet hyiene

Benzene

4-Methyl-2-Pentanooe

Tetrochloroet hyiene

Toluene

Ethylbenzene

Styrene

IXylenes

TCL Semivolatiles ,

'Phenol ,

1,3-Oichloro benzene

1 ,4-Oichlorobenzene

1,2-Dichloro benzene

4-Methylphenol

2,4-Dimethylphenol

•Benzoic acid

; 1 .2 ,4- Trichloro benzene

•Naphthalene

: 2-Methytnaphthalene
!Acenaphthy(ene

iAcenaphthene

• Dibenzofuran

iDiethylphthoJate

•Phenanthrene

Di-n-botylphthalate
;Fluorwie

Sample

35

2

9

'

2

4

11

. NJ-Nitrosodiphenylamine

lAnthrocene

'Carbozole I

Fluortnthene

Sample

36

13

Sample

37

0

30

6

9

23

Sample

38

3

8

8

17

8

Sample

39

9

.8

130

Sample

40

3

46

12

46

18

12

98

Sample

41

20

4

18

12

40

13

19

210

48

26

30

31

240

Sample

42

60

3

6

9

46

70

88

160

7000

1000

55

1100

670

2700

310

860

820

430

2700

400543



LI TUNSSTEN SITE

Organic/Inorganic Lob Results Summary

Analytical Parameter

Pyrene

Butylbenzyiohthaiate

Benzo(a)anthracene

Chrysene

bis(2-ethylhexyl)

phthaiate;

i Benzo(b)f luoranthene

i Benzo(k)f tuoranthene

• Benzo(a)pyrene

;indeno(l,2,3-cd)pyren«

Dibenzo(a,h)anthracerv

Berzo(g.h,i)peryiene

TAL Metals

Aluminum '

Antimony

Arsenic

.Barium

Beryllium :

Cadmium

; Calcium

Chromium ••

• Cobalt
; Copper

Iron :

.Uad :

Magnesium t

: Manganese!

(Mercury 1

; Nickel |

Potassium J

: Selenium |

iSilver !

i Sodium |

jThaJlium j

! Vanadium j

iZinc |

1 1

Sample

35

30

7890

6.2

47.2

.45

4650

14.9

121

8.6

10400

6.8

2570

102

.058

137

1280

2.6

4.9

112

15.8

34.5

Sample

36

200

2910

1

3080

6.8

3.8

1.9

6140

2.7

780

74.5

.045

7

325

1.7

53.4

5

20.2

Sample

37

2

1

1

44

2110

42

150

41

3180

37.6

30.4

161

41000

468

850

504

.89

25

580

6.6

10.7

181

7.8

72.6

Sample

38

0

63

700

67.6

7.1

20.4

15

5900

5.5

8.2

18.6

8390

97

558

103

.035

5.2

277

1.7

1.3

76.1

1.1

4.6

21.6

Sample

39

90

63

90

30

5030

3350

260

491

19

2960

28.5

30.6

337

85900

779

1900

639

Li
32.2

969

14.6

14.8

2730

26.9

366

Sample

40

77

53

58

47

49

43

35

29

31

4620

359

9580

51.7

2560

12.8

102

170

61200

1600

708

117

.36

15.6

608

14.6

81.8

445

11.9

243

Sample

41

220

88

20

40

220

10

10

20

63

6

66

5860

3.9

6.6

54

.29

16700

22.9

19.8

68.1

18100

99.8

1840

2810

.075

24

854

2.2

2.2

252

13.3

125

Sample

42

600

70

920

980

400

650

630

590 (

320

20

340

5680

5

45.5

15

28

2

5370

21.8

22.9

53.8

16200

69.4

1880

1110

.14

40.1

756

2.9

3.6

165

16.7

90

1 I i i
Blank space indicates no 'hits'. '•

Units for TCI. volatiles/semivolatiles are ug/kg.

Units for TAL metals are ma/kg. ;

Bold ana underline entries indicate possible RCRA waste. ! i

400544



LJ TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Anoh/tical Parameter

TO. Volatile*

Vinyl chloride

'Chioroethone

iMethylene Chloride

.Acetone

Carbon disulf Ide

i 1,1-Dichloroetnylene

il,l-Dichloroethane

1 1 ,2-Dichloroethyien*

:Chloroformi

11,2-Dichioroethane

Met Kyi ethyl ketone

1 ,1 ,1-Tpichiopoethone

• Trichloroethylene

Benzene

4-Methyl-2-Pentanone

Tetrachloroethytene

Toluene

Ethylbenzene

Xylenes

TCI Semivolatiles

Phenol

'1.3-Dichloro benzene

1 ,4-Dichloro benzene

1.2-Dichlorobenzene

4-Methylphenol

Benzoic acid

•1, 2, 4-Trichloro benzene.

NaphthoJene

! 2-Met hylnapht halene

' Acenaphthvlene

. Acenaphthene

Oibenzofuran

Dlethylphthakrfe

Phenanthnene

Di-n-butylphthaJate

Fluorene

Scmpte

43

2

74

40

11

8

.8

4

1

1

.5

1

8

13

84

50

M-Nitrosodiphenylamine

Anthracene

Carbazole <

Fluoranthene

' Pyrene

Benzo(a)anthracene

28

19

130

120

57

Sample

44

64

64

1

2

6

.8

220

190

71

2200

2100

9500

100

3400

1300

660

5400

4700

1200

Sample

B

60

40

5

.7

86

38

20

120

120

42

Sample Sample Sample Sample Sample

400545



LI TUNGSTEN SITE

Organic/Inorganic Lab Results Summary

Analytical Parameter

Chrysene ••

bis(2-ethylnexyl)

phthoiote:

Benzo(b)fluoranthene

• Benro(k)f luoranthene

.Benzo(a)pyrene

' Indeno(l ,2 ,3-cd)pyren«

| Dibenzo(a,h)anThraceni

|Benzo(g,h.i)peryiene

TAL Metals 1

! Aluminum i

! Antimony !

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

'Copper

Iron

Lead

Magnesium :

Manganese i

Mercury

Nickel

Potassium i

Selenium

Silver

Sodium

; Thallium

Vanadium <

Zinc ;

i

Sample

43

81

20

72

62

64

39

38

4800

11.6

43.8

112

.16

1.8

3580

20.5

24

79.7

34000

16g

1950

6110

.16

27.6

605

7

4

126

15.3

130

Sample

44

200

50

620

620

540

270

00

320

6160

9.4

110

186

.51
4.4

5810

39.6

47.2

145

25200

259

1820

9620

u
65.2

763

5

13.2

414

44.8

350

Sampie

S

49

230

31

38

36

8610

4.2

41.7

.43

1270

16

8.6

9.2

12000

15.6

2100

234

.052

25

655

1.9

227

2.3

15

31.6

Sample Sample Sampie Sample Sample

Blank space indicates no "hits*. . .

Units for TCL volatilea/semivolatiles are ua/kg.

Units fop TAL metals are ma/kg, i

Bold and underline entries indicate possible RCRA waste.
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Li Tungsten Site

tad Analysis Summary

Project Number 34215

rQT'Gmel V

Actinium -228

Jismutn-211

Blsmuth-212

Bismuth- 2 14

Cesium -137

Uad-210 !

Leod-212 !

Lead-214 !

"otossium-40

Protqctimifn-231

Radian- 223

tadium-224

Radium -226

Thallium -208

Thortum-234

Uranium -235

Sample 01

Result Uncert.

3.2E-01 8.5E-02

• *

4.7E-01 3.1E-01

2.8E-O1 6.4E-02

-4.4E-Q3 1.2E-02

4.2E-01 1.76*00

2.8E-01 1B.9E-02

3.1E-01 :7.2E-02

1.2E*01 2.3E»00
* .«

* »

7.5E-01 1.0E*OO

6.0E-01 4.3E-01

8.0E-02 2.6E-02

2.4E-01 2.7E-01

* *

Sample 02

Result Uncert .

3.4E-01 7.3E-02

4.5E-02 1.9E-01

4.9E-01 .2.06-01

3.06-01 6.3E-02

-4.9E-03 :8.5E-03

* I*

3.16-01 I6.0E-02

3.16-01 :7.0E-02

9.0E»00 1.76*00
« .*

* *

5.5E-01 2.3E-01

5.0E-OI 2.36-01

l.OE-01 2.5E-02

6.7E-01 4.1E-01

* *

Sample 03

Result Uncert.

6.3E-OI 1.3E-01

7.9E-02 2.9E-01

8.6E-01 3.3E-01

5.1E-QI l.lE-Ot

1.3E-02 1.3E-02

4.6E-01 ;i.8E«00

5.5E-01 I1.1E-01

5.1E-01 '1.2E-01

9.0E»00 ,1.7E»00

5.0E-01 6.7E-01
• »

8.0E-01 5.3E-OI

* *

2.0E-01 4.4E-02

4.5E-01 2.36-01

6.6E-02 ' 2.8E-02

Sample 04

Result Uncert

.1E-00 I.9E-01

2.2E-01 4.3E-01

1.2E*00 3.4E-01

1.0E»00 1.8E-01

3.7E-03 1.2E-02
* .»

9.9E-01 -1.8E-01

l.OE'OO -1.96-01

1.2E*01 2.2E»00

3.2E-01 5.1E-01

1.7E-01 5.5E-02

1.1E»00 4.0E-01
* . »

3.6E-01 6.8E-02

1.36*00 5.26-01

1.4E-01 3.3E-02

!

Units are pCI/a uniess otherwise specified.

* - Not detected.

Uncert . - the degree -of uncertainty (2 siama: •).

400547



Li Tungsten Site
Rns Analysis Summary

Parameter

Actmium-228

Bismuth-211

Bismuth-212

Bismuth-214

Cesium -137

Lead-210 i

Lead-212 '

Lead-214
>otassjum-40

*rot actinium -231

Radium- 223

Radium -224

Radium -226

Thallium-208

Thooum-231

Thorium-234

Uranium -235

Project Number 34215

Sample OS

Result Uncerr.

7.0E-01 1.3E-01
• tt

6.2E-01 2.8E-01

5.4E-01 1.1E-01

-5.6E-03 1.3E-02

3.2E-QI l.3E*00

3.3E-01 l.OE-01

5.9E-01 1.1E-01

8.3E-00 1.6E*00

7.1E-01 6.6E-01

3.4E-02 3.0E-02

4.6E*CX3 1.5E*00

1.5E-00 5.2E-01

2.2E-01 4.7E-02

* *

5.8E-01 2.4E-01
» *

Sample 06

Result Uncert.

5.4E-01 l.OE-01

6.1E-02 2.2E-01

6.2E-01 2.8E-01

4.7E-01 9.0E-02

-6.4E-03 9.3E-03

* • *

4.6E-01 8.5E-02

4.2E-01 8.6E-02

6.8E«00 1.3E»00

5.0E-02 3.0E-01
A *

7.8E-01 2.7E-01
• •

1.6E-01 3.7E-02

2.1E-01 1.7E-01

7.7E-O1 3.2E-01

6.0E-02 2.1E-02

Sample 07

Result Uncert

8.1E-01 1.5E-01
* »

6.0E-01 3.8E-01

7.5E-01 1.4E-01

^V.3E-03 1.4E-02

4.3E-01 l.7E«OO

5.3E-01 9.9E-02

7.2E-01 1.3E-0!

1.1E*01 2.2E*00

9.2E-01 5.6E-01
» »

3.7E»00 1.0E«00

* *

2.7E-01 6.0E-02
» *

8.6E-01 3.3E-O1

1.1E-01 3.3E-02

Samptc 08

Result Uncert

7.4E-0! 1.3E-01

1.6E-01 3.3E-01

8.5E-01 2.6E-01

6.5E-O1 1.2E-01

-1.2E-02 1.1E-O2

* '*

6.8E-01 1.2E-01

6.3E-01 1.3E-01

1.1E»01 2.1E»00

2.CE-01 4.9E-01

5.5E-02 3.8E-02

7.3E-01 4.2E-01
«k *

2.2E-01 4.5E-02

* *

4.8E-01 3.4E-01

7.4E-02 2.4E-02

All units ore pCi/g unless otherwise specified.

Uncert. - Degree of uncertainty (2 sigmoj »)

* - Mot detected .
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Li Tungsten Site
Rod Analysis Summary

Project Number 34215

Parameter

..-.71-228
::i
112

-- ' -14

.-- :7

.ead-212

-'. -

-...;::._-. -40

• • .-m-231

23

:4

. . _5

• "'08
;31

' . r,-234

:-:n!'.m-235

1

Sample 09

Result Uncert

1.25-00 2.1E-01

5.1E-01 5.2E-01

1.1E-00 5.5E-01

1.1E«00 2.1E-01

-6.7E-03 1.7E-02

4.3E-01 '1.8E*00

8.0E-01 1.5E-01

l.OE-00 . 2.0E-01

1.2E*01 2.3E»00

1.2E*00 S.8E-01

• •

2.6E-00 9.5E-01

• *

3.1E-01 6.9E-O2

• •

1.3E*00 4.7E-01

1.3E-01 3.8E-02

Sample 010

Result Uncert.

9.6E-Q1 1.7E-QI

1.8E-02 3.7E-01

1.0E»00 3.5E-01

8.1E-01 1.5E-01

-1.6E-02 1.2E-02

* I *

9.3E-01 l.TE-Ot

8.4E-01 1.6E-01

1.2E*01 2.3E«00

2.6E-01 4.8E-01

8.7E-02 4.0E-02

1.1E»00 4.7E-01

* *

3.2E-01 6.3E-02

• *

9.5E-01 4.1E-01

l.OE-01 2.6E-02

Sample Oil

Result Uncert.

6.8E-01 1.3E-01

2.0E-01 3.4E-01

7.3E-01 2.7E-01

7.1E-01 I.3E-01

-6.1E-03 1.1E-02

* . *

6.3E-01 1.2E-01

6.2E-01 1.3E-01

1.2E*01 2.3E-00

6.3E-02 4.6E-01

4.9E-02 6.7E-02

8.0E-01 4.3E-01

• *

2.4E-01 4.8E-02

6.9E-02 2.7E-01

8.5E-01 3.9E-01

9.1E-02 2.6E-02

Sample 012

Result Uncert.

6.1E-01 1.2E-01

9.5E-02 3.1E-01

8.7E-01 3.3E-O1

4.6E-01 9.7E-02

-7.0E-03 1.3E-02

3.7E-01 1.5E«00

3.8E-01 7.5E-02

4.7E-01 1.1E-01

9.4E»00 1.8E*00

6.7E-O1 6.4E-01
* «

3.0EOO 8.5E-01

1.2E-00 4.1E-01

1.7E-01 4.3E-02

* ' *

5.6E-O1 .2.6E-01

* ! *

I

i

• •-. .-.re oCt/g unless otherwise specified • i

..--• " care* of uncertainty (2 sioma; ») • ;

' .;T -ected

400549



Li Tungsten Site
Rad Analysis Summary

Project Number 34215

Parameter

Actinium- 228

Bismurh-211

JismuTn-212

JismuTh-214

Cesium -137

Lead-210

Lead-212

Uad-214

Potassium -40

ProtocTinium-231

iadium-223

Radium -224

Thallium- 208

Thorium-231

Thorium -2 34

Jroruum-235

Sompie 013

ResutT Uncert .

1.1E-00 1.9E-01

9.1E-01 4.1E-01

1.36*00 4. 16-01

7.5E-01 1.55-01

-1.6E-03 1.5E-02

6.5E-01 2.6E*00

5.5E-01 1.1E-01

4.9E-01 1.3E-OI

1.46*01 2.7E«00

1.46*00 7 46-01
» •

2.8E»00 8.36-01

2.5E-01 5.7E-02
• •

8.9E-01 2.9E-01

1.16-01 3.4E-02

Sample 014

Resuht Uncerr.

5.2E^1 9.9E<!2

• •

7.26-01 2.4E-01

4.2E-01 8.2E-02

7.5E-O3 l.OE-02

• *

5.1E-01 9.4E-02

4.26-01 7.96-02

8.25*00 1.66*00
* »

4.4E-02 7.26-02

6.06-01 3.2E-01

1.8E-01 3.8E-02

2.1E-O3 2.BE-01

7.5E-01 3.7E-01

5.96-02 2.0E-02

Sample 015

Resutt Uncerr

3.86-01 9.0E-02

4.26-01 2.86-01

* •

3.6E-01 7.6E-02

1.3E-03 1.16-02

3.4E-01 1.4E*OO

2.76-01 5.5E-02

2.3E-01 7.6E-02

6.8E*00 1.36*00

3.5E-01 3.96-01

• •

1.46*00 5.56-01

1.3E-01 3.6E-02

* *

* »

4.2E-02 2.4E-02

Sample 016

Resutt Uncerr

5.2E^!1 9.8E-02

2.2E-01 2.36-01

5.86-01 2.26-01

4.16-01 8.2E-02

-2.5E-03 9.06-03

* *

4.7E-01 8.76-02

3.7E-01 8.16-02

6.86*00 1.3E*00

* *

* *

6.46-01 2.7E-01

l.BE-01 3.8E-02

* *

5.7E-01 3.5E-01

5.8E-02 .2.1E-02

All units are pCi/g unless otherwise specified

Uncerr. - Degree of uncertainty (2 siama •_). •

* - Ntot aetected.

400550



Li Tungsten Site
Rod Analysis Summary

P Qf*OH\C t CI"

Actinium -228

Bismuth-211

Bismuth-212

Bismuth-214

Cesium- 137

Lead-210

Lead-212 <

Uad-214 '

>crtassium-40

'rot actinium -231

Radium -223

Radium- 224

Thallium-208

Thonum-231

TVionum-234

Uranium -2 35

Project Number 34215

5ampie 017

Result Uncert.

6.9E-01 1.2E-01

1.9E-01 Z.5E-01

9.5E-01 2.9E-01

6.2E-01 l.IE-01

-3.7E-03 8.7E-03
ft *

6.2E-01. l.IE-01

5.2E-OI l.OE-01

8.4E»00 1.6E»00

4.3D-01 3.8E-01

l.OE-01 3.9E-02

9.8E-01 3.5E-01

2.3E-01 4.5E-02

* •

8.5E-01 3.3E-01

9.7E-02 2.4E-02

Sample 018

Result Urtcerr

5.4E-01 :.2E-01

• *

6.4E-01 2.6E-O1

3.5E-01 7.9E-02

-2.3E-03 1.3E-02

2.4E-01 9.7E-01

4.5E-01 8.5E-02

4.2E-01 8.6E-02

7.7E*00 1.5E»00

* ft

* *

Z.IE'OO 6.8E-01

1.5E-01 3.8E-02

* *

3.9E-01 2.1E-01

4.6E-02 2.4E-02

Sample 019

Result Uncert

1.3E-00 2.3E-01

8.5E-01 6.4E-01

2.1E«00 6.3E-01

1.4E«OO 2.6E-01

-4.8E-03 1.9E-02

5.5E-01 2.2E-00

9.8E-01 1.9E-01

1.1E»00 2.4E-01

9.7E»00 1.9E»00

2.0E*00 9.9E-01

* *

5.1E-00 1.4E«00

4.1E-01 8.6E-02

* *

9.3E-01 3.6E-01

1.4E-01 4.6E-02

Sompte 020

Result Uncert

54P<;! 9.9E-02

1.3E-O1 2.1E-01

5.6E-01 Z.3E-01

3.7E-01 7.3E-02

-2.3E-03 8.4E-03

* *

4.8E-01 8.8E-02

3.5E-01 7.7E-02

4.3E*00 8.5E-01

2.6E-01 3.3E-01

* •

1.8E-01 2.5E-01

1.7E-01 3.5E-02

2.5E-01 I.6E-01

7.0E-01 3.9E-01

3.2E-02 2.1E-01

All units are pCi/g unless otherwise specif ltd.

Uncert. - Degree of uncertainty (2 sigma i).

" - Mot detected.

400551



Li Tungsten Site
(tad Analysis Summary

Project Number 34215

Parameter

Actmiun-228

Bismuth-211

Bismuth-212

Bismuth-214

Cesiun-137

Leod-210

Leod-212

Leod-214

PotaiSiim-40

Protoctirmjn-231

Rodiin-223

Radii*n-224

Radian -226

Thalliun - 208

Thorii*n-231

Thonim-234

Uraniun-235

Sample 021

Result Uncert

4.9E-01 - 55-02

4.3E-02 2.3E-01

3.6E-01 2.8E-Q1

3.3E-01 7.1E-02

-2.5E-04 5.1E-03

1.4E-01 6.0E-01

3.5E-01 6.7E-02

3.5E-01 8.5E-02

7.5E»00 1.4E-00

4.6E-01 4.8E-01

* *

1.1E-00 4.8D-01

« *

1.2E-01 2.3E-02

* *

2.4E-01 1.8E-01

4.5E-02 2.1E-02

Sample 022

ResutT Un«rt .

6.7E-01 1.2E-01

9.0E-02 2.5E-01

6.2E-01 2.7EX31

5.4E-01 l.OE-01

3.6E-03 9.3E-03

* *

5.5E-01 l.OE-01 '

5.2E-01 l.OE-01 •

9.3E»00 1.8E*00

3.0E-01 3.5E-01

3.8E-02 3.4E-02

8.8E-01 3.4E-01

• *

2.1E-01 4.3E-02

2.4E-O1 1.8E-01

6.0E-01 3.4E-01

8.0E-02 2.3E-02

Sample 023

Result Uncert

4.7E-01 l.OE-01

* *

6.0E-01 3.4E-01

4.7E-01 9 6E-02

6.6E-03 1.3E-02

3.4E-01 1.4E*00

3.6E-01 l.OE-01

4.7E-01 9.1E-O2

9.6E»00 1.8E»00

* *

* *

1.9E*00 1.3E»00

1.2E-CXD 4.6E-01

1.7E-01 4.2E-02

* *

3.7E-01 2.1E-01
• *

Sample 024

Resutt Uncert

5.5E-01 l.OE-01

1.2E-01 2.4E-01

6.1E-01 2.0E-01

4.3E-01 8.3E-02

6.0E-03 9.5E-03
* «

4.7E-01 8.7E-02

4.1E-01 8.7E-02

6.9E*00 1.3E»00

8.4E-02 3.6E-01

4.0E-01 5.7E-02

5.5E-01 3.3E-01
* •«

1.7E-01 3.5E-02

2.2E-01 2.6E-01

7.3E-01 3.6E-O1

5.6E^32 2.1E-02

All units are pCi/g uiless otherwise specif >ed.

Uncerf- - Degree of uncertainty (2 sigma ^j-

" - Mot detected.

400552



Li Tungsten Site
Rod Analysts Summary

Project Number 34215

PoromeT v

Pulomum-210

Samoie 023A

ResutT Uncert.

3.9E-01 S.7EXD1

Sample 026A

ResutT Uncerr.

7.4E-01 4.3E-01

Sample 031 A

Result Uncerr.

6.9E-01 - 3E-0'.

Sample C

Result Uncert

6.7E-01 4.3E-01

All units ore pCi/g unless otherwise soecified.

Unccrr. - Degree of uncerramTy (2 siama: i).

4 0 0 5 5 3



Li Tungsten Site
Rod Analysis Summary

Parameter

Actimum-228

BismuTh-211

)ismuth-212

Bismuth-214

Cesium -137

Lead- 210

Leod-212

Leod-214

Potossium-40

Vet actinium - 2 3 1

Radium -223

Radium -224

Thallium -206

Thorium-231

Thorium -234

Urcnium-235

Project Number 34215

Sample 025

Result Uncert .

5.8E-01 UE-Ol

2.4E-01 2.7E-01

6.2E-01 2.3E-01

4.6E-01 9.0E-02

-1.5E-02 l.OE-02
• . *

4.9E-01 9.1E-02

3.9E-01 9.5E-02.

1.3E*01 2.5E»00

• *

7.4E-02 4.2E-02

7.8E-01 3.4E-01

1.3E-01 3.7E-02

• *

2.5E-01 2.9E-01

5.9E-02 l.BE-02

Sample 026

Resort Uncert.

9.3E-01 1.7E-01

5.1E-01 3.7E-01

9.0E-01 3.4E-01

7.4E-01 1.4E-01

-1.3E-02 1.5E-02

7.7E-01 3.1E-01

6.1E-01 1.1E-01

5.4E-01 1.2E-01

1.2E»01 2.3E»00

1.4E»00 8.1E-01

* •

2.1E«00 7.6E-01

2.5E-OI 5.7E-02

• •

6.0E-01 2.7E-01

9.6E-02 3.3E-02

Sample 027

Result Uncert

6.9E-01 1.2E-01

1.6E-01 3.0E-01

7.9E-01 2.7E-01

6.2E-01 1.1E-01

-9.8E-03 9.7E-03

* *

6.3E-01 1.2E-01

6.0E-01 1.2E-01

9.6E»00 1.8E»00
» *

B.2E-02 6.8E-02

9.5E-01 3.2E-OI

2.5E-01 4.9E-02

6.4E-02 2.9E-01

7.1E-01 4.2E-01

8.8E-02 2.3E-02

Sample 028

Result Uncert.

1.3E-00 2.4E-01

6.1E-01 5.3E-01

1.6E-00 6.9E-01

8.6E-01 1.8E-01

3.1E-03 2.1E-02

5.8E-01 2.4E«00

9.6E-01 1.8E-01

8.3E-01 1.9E-01

1.4E-01 2.7E»00

1.2E«00 1.0E*00

ft *

8.9E-01 7.4E-01

3.6E-01 8.2E-O2

* *

5.9E-01 4.1E-01

l.AE-0) 4.0E-02

All units are pCi/g unless otherwise specif led. ,

Uncerr. - Degree of uncertainty (2 sigma; ^J. ;

* - Not detected.

400554



Li Tungsten Site
Rod Analysis Summary

Project Number 34215

roromci er

/*cTimum-228

Jismuth-211 .

Bismuth- 21 2

lismuTh-214

C*su*n-137

Leab-210

Uad-212

Leod-214

'otassJum-40

ProToctinium-231

Rodium-224

Thallium -208

Thonum-231

Thorium-234

Uranium -235

Sompk 017 Field Dup

Resurt Uncert

9.3E-01 S.7E-01

2.0E-01 3.7E-01

1.1E»00 3.4E-01

6.7E-01 1.3E-01

1.1E-03 1.3E-02

6.0E-01 2.4E»00

7.3E-01 1.4E-01

6.5E-01 1.5E-01

1.1E»01 2.1E*00

4.9E-Oi f.5E-01

9.8E-01 5.6E-01

3.0E-01 6.3E-02

1.2E-OI 9.5E-02

7.6E-01 2.6E-01

9.1E-02 2.9E-02

Sample 029 Field Dup

ResutT Uncert

7.0E-01 1.4E-01

* *

9.5E-01 3.3E-01

5.8E-O1 1.2E-01

-l.OE-01 1.4E-02

7.0E-01 .2.8E»00

4.1E-01 1.1E-01

6.2E-01 1.2E-01

1.1E*01 2.1E*00

1.4E*00 7.2E-01

4.5EXXD 1.6E*00

2.0E-01 4.5E-02

* *

9.3E-01 2.9E-01

8.9E-02 3.3E-02

SampK 041 Field Oup

ResutT Uncert

9.4E-01 1.7E-01

3.5E-01 3.8E-01

9.3E-01 3.7E-01

8.6E-01 1.6E-01

1.2E-02 1.3E-02

4.9E-01 2.06*00

6.7E-OI 1.3E-01

7.2E-O1 1.5E-01

9.2E«CO 1.7E-OO

1.6E»00 8.0E-01

3.3E»00 8.7E-01

2.7E-01 5.9E-02

* *

7.3E-01 2.8E-01

1.1E-01 3.0E-02

Sample

ResutT Uncerr

All units are pCi/g unless otherwise specified.

Uncert. - Degree of uncertainty (2 sigma; *).

* - Not detected.

400555



Li Tungsten Site
Rod Analysis Summary

Project Number 34215

Parameter

AcTimun-228

BismuTh-2i:

Bismuth- 212

Bismuth-214

Cesii»n-137

Uad-210 i

Uod-212

Lead- 214 !

'otas»um-40

Protactinium -231

3adii*n-223

Radiun-224

Thallium -208

Thoriun-231

Thorn*n-234

Uranium -235

Sample 029

Resufr Uncert

7.2E-01 1.3E-01

5.GE-02 2.9E-01

l.OE-00 3.7E-01

5.5E-OI 1.1E-O1

-2.7E-03 1.1E-02
ft »

6.4E-01 1.2E-01

5.BE-01 1.2E-01

I.IE'01 2.0E»00

4.1E-01 6.0E-01

7.7E-02 4.7E-02

9.6E-01 3.6E-01

2.3E-OI 4.9E-02

* •

1.2E-00 4.6E-01

l.OE-01 2.9E-02

Sample 030

Resutt Uncert

8.9E-01 1.6E-01

2.4E-01 3.7E^31

8.8E-O1 3.0E-O1

6.8E-O1 1.3E-01

-8.7E-03 l.OE-02

* *

8.2E-01 1.5E-01

7.4E-01 1.5E-01

9.6E»OO 1.8E«00

2.BE--01 4.2E-01

• *

1.1E*00 5.3E-01

2.8E-01 5.6E-02

* *

8.0E-O1 4.3E-01

1.1E-01 4.9E-02

Sompte 031

Resuft Uncert .

7.7E-01 1.4E-01

6.0E-01 3.8E-01

4.3E-01 l.BE-Ol

7.5E-01 1.4E-01

9.0E-03 1.3E-02

5.7E-01 2.3E»00

4.9E-01 9.7E-02

5.5E-01 1.3E-01

9.0E»00 1.7E»00

9.9E-01 5.6E-01

• *

1.9E-00 6.9E-01

2.3E-01 5.0E-02
• •

7.8E-01 3.2E-01

1.1E-01 3.0E-02

Sompte 032

Resurr Uncert

77E^3l 14E-01

2.7E-01 3.7E-01

9.1E-01 2.7E-01

8.8E-01 1.6E-01

-5.8E-03 l.OE-02

* *

7.0E-01 1.3E-O1

B.3E-01 1.6E-O1

l.OE-Ot 2.0E»00

2.4E-01 5.0E-01

5.5E-02 8.2E-02

l.OE-00 3.9E-01

2.4E-01 4.9E-02

1.3E-01 3.3E-01

4.6E-01 3.1E-01

1.1E-01 3.0E-O2

All units are pCi/g uiiess otherwise specified.

Uncert. - Degree of uncertamty (2 sigma ^_).

* - Not detected.

400556



Li Tungsten Site
Rod Analysis Summary

Project Number 34215

Parameter

Actimun-228

Jismuth-211

Bismurh-212

Bismuth-214

Cesn*n-137

Lead-210

Lead-212

Uad-214

PoTossiifn-40

Protoctmiun-231

Radu*n-223

Rodium-224

Thalliun-208

Thonum-231

Thorium -234

Uranium -235

Sample 033

Result Uncert.

7.7E-01 1.4E-01

9.2E-01 4.8E-01

1.3E-00 4.2E-01

1.1E*OO 1.9E-01

-3.1E-03 1.3E-02

3.2E-01 1.3E*00

4.5E-01 9.0E-02

8.2E-01 ' 1.7E-01

9.1E-00 17E»00

1.7E-00 6.4E-01

• •

3.8E»00 1.0E»00

2.8E-01 5.6E-02
» ft

5.3E-01 5.9E-01

l.OE-01 3.1E-02

Sample 034

ftesutt Uncert.

7.3E-O1 1.3E-01

2.6E-01 3.3E-01

8.8E-01 2.5E-01

7.2E-01 1.3E-01

-3.5E-03 l.OE-02
» •

6.3E-01 1.2E-01

6.4E-01 1.3E-Q1

1.0E»Ol l.?E*00

1.9E-01 4.0E-01

5.8E-02 =.8E-02

8.3E-01 4.7E-01

2.6E-01 5.0E-02

4.0E-02 3.0E-O1

4.2E-01 3.4E-01

8.8E-02 1.8E-02

Sample 035

Result Uncerr

1.1E*00 1.9E-01

2.4E-01 4.3E-01

l.OE-00 4.QE-01

9.2E-01 1.7E-01

-1.8E-O2 1.6E-02

7.5E-01 3.0E»00

6.8E-01 1-3E-01

7.6E-01 1.6E-01

1.4E-01 2.7E-00

6.7E-01 5.8E-01

* *

2.2E»00 8.1E-01

3.6E-01 7.3E-02
ft ft

4.6E-01 2.5E-01

1.1E-01 3.3E-02

Sample 036

Sesurt Uncert

4.9E-01 9.0E-02

1.1E-02 2.1E-01

6.3E-01 2.2E-01

3.8E-01 7.2E-02

-7.1E-03 7.8E-03
ft »

4.2E-01 7.8E-02

3.9E-01 8.6E-02

6.5E«00 1.2E»OO

4.8E-02 3.0E-01

3.4E-02 4.8E-02

4.4E-01 3.0E-01

1.6E-01 3.3E-02

1.5E-01 2.1E-O1

4.3E-01 2.8E-01

4.7E-02 1.6E-02

All units are oCi/g unless otherwise specif icd.

Uncerr. - Degree of uncertainty (2 sigma »).

* - Mot detected.

400557



Li Tungsten Site
Rod Analysis Summary

Project Number 34215

Popofnctc^

AcTmiun-228

Bisnuth-211

)lsmuth-212

Bismurh-214

Cesium -137

Uod-210

Leod-212

Uead-214

'otossium-40

'rot actinium -231

Radium -223

Radium -22*

Rcdium-226

Thailium-208

Thonum-231

Than urn- 234

Uranium-235

Sample 037

Result UncerT .

9.0E-01 1.7E-01

1.3E-00 5.7E-01

1.1E»00 3.7E-01

1.2E-00 2.1E-01

2.5E-04 1.6E-02

7.9E-01 3.2E»00

5.8E-01 1.2E-01

B.4E-01 1.9E-01

2.1E*01 4.0E«00

1.4EOO 7.BE-01

• *

4.7E»00 1.2E»00

* *

2.5E-01 5.7E-02

1.8E-01 1.3E-01

3.5E-01 2.6E-01

I.4E-01 3.9E-02

Sample 038

ResutT UncerT.

2.6E-01 5.7E-02

4.4E-02 1.9E-01

2.7E-01 2.0E-01

3.4E-01 6.8E-02

-1.7E-03 8.1E-03
• »

2.3E-01 4.6E-02

3.2E-01 7.1E-02

5.6E*00 I.IE'OO

9.0E-02 3.0E-OI

•

6.4E-01 2.9E-01

* *

8.8E-O2 2.2E-02
* <•

2.1E-01 2.1E-01

4.8E-02 1.4E-02

Sample 039

ResutT Uncerr

1.2E-00 2.2E-01

8.1E-01 5.8E-01

I.IE'OO 4.6E-01

1.1E»00 2.1E-01

2.1E-02 l.BE-02

7.9E-01 3.1E»OO

7.0E-01 1.4E-01

1.0E*00 2.1E-01

I.IE'01 2.1E*00

1.9E*00 7 3E-01
» »

3.5E»00 1.1E-00

* *

3.8E-01 8.1E-02

* *

9.CC-01 3.3E-01

1.4E-01 4.3E-02

Sample 040

ReautT Uncerr

.1E*OO 1.8E-01

.6E»00 9.7E-01

1.3E-00 3.6E-01

2.7E-00 4.5E-01

4.5E-02 1.9E-02
• .*

8.7E-01 1.6E-01

2.1E»00 4.0E-01

9.3E*00 1.8E*00

* *

2.1E-01 5.9E-02

1.7E«00 8.1E-01

9.0E-01 1.7EOO

3.5E-01 l.OE-01

* i *

1.6E»00 .4.8E-01

1.9E-01 'l.OE-01
1

All units are pCi/g unless otherwise specified. ; : • i

UncerT. - Degree of uncertamTy (2 siama »).

* - Mot detected.

400558



Li Tungsten Site
Rod Analysis Summary

Project Number 34215
Parameter

AcTimi»n-228

Bismuth-211

BismuTh-212

lismuth-214

Cesiun-137

Lead-210 :

Lead-212 :

Leod-214 •

'otassiun-40

Protactiniim-231

ladtun-223

Radiun-224

Thollii*n-208

Thoritm-231

TVionifn-234

Uraniijn-235

Sample A

Result Uncert .

7.7E-01 1.4E-01

3.6E-02 2.9E-01

9.0E-01 3.3E-01

6.4E-01 1.2E-01

-4.0E-03 1.1E-02

* »

6.9E-01 1.2E-O1

6.2E-01 1.2E-01

9.7E-00 1.8E*00

1.3E-01 4.2E-01

5.9E-02 6.6E-02

8.3E-01 4.0E-01

2.3E-01 4.7E-02

4.3E-02 3.0E-01

1.3EOO 4.1E-01

9.7E-02 2.6E-02

Sample 8

Result Uncert.

7.7E-01 1-4E-01

1.9E-01 3.2E-01

9.8E-O1 2.9E-01

6.2E-01 1.2E-01

-7.9E-03 l.OE-02

* . *

7.7E-O1 1.4E-01

6.4E-01 1.3E-01

1.1E»01 2.1E»00

• •

9.8E-02 6.1E-02

1.3E*00 5.3E-01

2.5E-01 5.0E-02

7.5E-02 2.7E-01

6.6E-01 3.9E-01

9.5E-02 2.6E-02

Sample

Result Uncert

Sampic

Result Uncert

All units are pCi/g taiieas otherwise specified. :

UncerT. - Decree of tncerrajnty (2 Sigma ^_).

* - Not defected.

400559



Li Tungsten Site
Rad Analysis Summary

Project Number 34215

Parameter

ActmiLfn-228

Bismurh-211

Bismuth-212

Bismuth-214

Cesitm-137

Lead-210 1

Leod-212 !

Lead-214 i

'otQSSivjn-40

'rotocTlniun - 23 1

Rodlun-223

Rodiun-224

RodiLm-226

Thollitfn-208

Then i*n- 231

Thoriun-234

Uromum-235

Sample 041

Result Uncert.

9.9E-01 1.8E-01

4.1E-01 4.2E-01

I.IE'OO 3.6E-01

9.1E-O1 1.7E-01

9.3E-03 1.5E-02

1.2E»00 4.9E»00

6.4E-01 1.2E-01

7.6E-01 1.6E-01

l.EE-01 2.ZE-00

1.0E»00 8.3E-01

* *

l.6E»00 7.5E-01
i* *

2.5E-01 5.2E-02
it *

4.5E-01 2.7E-01

9.8E-02 3.2E-02

Sample 042

Result Uncert.

1.1E*00 1.9E-01

3.4E-01 4.9E-01

1.1E*00 3.6E-01

1.0E*00 1.8E-01

2.9E-02 1.6E-01

* *

1.1E»00 1.9E-01

1.0E«OO 2.0E-01

1.1E»01 2.0E»00

* *

1.1E-01 9.0E-02

1.4E»00 5.9E-01

* *

3.5E-01 6.8E-02

6.46-02 4.0E-01

1.3E»00 4.6E-01

1.5E-01 3.6E-02

Sample 043

Result Uncert

1.1E-00 E.OE-01

1.2E»00 6.0E-01

1.3E-00 4.9E-01

1.4E»00 2.4E-OI

9.6E-03 1.6E-02

1.1E-OO '4.2E»OO

6.9E-O1 1.4E-01

9.7E-01 2.1E-01

1.1E»01 2.0E»00

1.5E«00 8.6E-01

4.9E-02 3.1E-Q2

4.3E»OO 1.1EOO
• <•

3.7E-01 7.4E-02
» • *

8.1E-01 3.0E-O1

1.8E-01 44E-02

Sample 044

Resutt Uncert.

4.2r*00 7.0E-01

7.4E«00 3.6E»00

5.1E»00 1.2EOO

l.OE'Ol 1.7E»00

3.1E-02 2.9E-02

9.1E»00 3.6E»01

3.4E-00 6.4E-01

7.6E»00 1.4E«00

1.2E»01 2.4E»00

4.9E-01 ,1.3f»00

5.7E-01 '1.7E-01

8.5E»OO 3.0E*OO

9.7E»00 4.1E»00

1.3E»00 .2.3E-01

1.1E*00 7.7E-01

1.0E»01 i2.1E»00

7.8E-O1 2.3E-01
1

All! units ore pCi/g inless otherwise specif led i 1

Uncert. - Degree of uncertainty (2 sigma: ^). I

* - Not detected.

400560



Li Tungsten Site
Rod Analysis Summary

Project Number 34215

PoromeT cr

Puloruum-210

Sample Q3ZA

Resuh- Uncert.

7.9E-01 4.4g-01

Sample 033X

Result Uncert.

6.6E-01 3.7E-01

Sample 03-4 A

Result Uncert

B.5E-01 44E-01

Sample 0404

Result Uncert

3.0E-00 6.9E-01

All units are pCi/g unless otherwise specified.

Uncert. - Degree of uncertainty (2 siqma i). •

400561



FOSTER WHEELER ENVIRONMENTAL CORPORATION

August 10. 1998
ARCSII-074-98-18;

Mr. Ed Als. Regional Project Manager
U.S. Environmental Protection Agency
290 Broadway, 20lh Floor
New York. New York 10007-1866

SUBJECT: USEPA CONTRACT NO.: 69-W8-0110
USEPA WORK ASSIGNMENT NO.: 074-2R2B
MATTIACE PETROCHEMICAL SITE OU-3 AND OU-4
GLEN COVE. NEW YORK
GLEN COVE CREEK SAMPLING DATA

Dear Mr. Als:

Please find enclosed the data ior the Glen Cove Creek sampling event. If you have any questions
or need any additional information, please call me at (973) 597-7413.

Sincerelv vours.

Marlene B. Lindhardt, CHMM
Site Manager

MBL/mie

Enclosures

cc: File

400562
8 PEACH TREE HILL ROAD, LIVINGSTON, N] 07039

TEL: 973-597-7000 FAX: 973-597-7433



USEPA WORK ASSIGNMENT NUMBER 074-2R2B
USEPA CONTRACT NUMBER 68-W8-0110

FOSTER WHEELER ENVIRONMENTAL CORPORATION

FINAL

OU-3 AND OU-4 REMEDIAL ACTION
GLEN COVE CREEK SAMPLING DATA

MATTIACE PETROCHEMICAL COMPANY SITE
TOWN OF GLEN COVE

LONG ISLAND, NEW YORK

AUGUST 1998

NOTICE

The information provided in this document has been funded by the United States Environmental
Protection Agency (USEPA) under ARCS D Contract No. 68-W8-0110 to Foster Wheeler
Environmental Corporation (Foster Wheeler Environmental). This document has been formally
released by Foster Wheeler Environmental to the USEPA. This document does not represent,
however, the USEPA position or policy, and has not been formally released by the USEPA.
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1.0 INTRODUCTION

In May 1998, Foster Wheeler Environmental Corporation (Foster Wheeler Environmental)
conducted a sampling event within the Glen Cove Creek in accordance with the EPA WAF dated
April 1998. The objectives of this sampling event were:

• Evaluate the Glen Cove Creek water column in the vicinity of the site to determine existing
water quality and any increase or decrease in contaminant levels over time along with any
contaminant spatial distribution patterns; and

• Evaluate the Glen Cove Creek sediment in the vicinity of the site to establish current
sediment quality and to. determine any spatial/temporal variations in contaminant levels.

Any spatial and/or temporal variation in contaminant levels were determined by comparing these
data to data collected during similar sampling events previously reported in 1991 and 1995, and
by comparing contaminant levels among sampling locations within each sampling event.

2.0 HISTORY OF FIELD INVESTIGATIONS

As part of the Remedial Investigation (RI) field work in 1989, IT Corporation as a subcontractor
to Foster Wheeler Environmental (formerly Ebasco), collected three surface water and three
sediment samples in Glen Cove Creek. The sample results were presented in the Final Remedial
Investigation Report. Operable Unit One dated April. 1991. The samples were collected at
locations designated GC-01 through GC-03 (see Figure 1).

In June 1995, Foster Wheeler Environmental collected four samples in Glen Cove Creek. Three
samples corresponded to the same locations as those collected during the RI. The fourth sample
(GC-04) was collected upstream of the Li Tungsten Superfund site.

On May 19, 1998, Foster Wheeler Environmental collected four samples (GC-01 through GC-
04) in Glen Cove Creek at approximately the same locations of the previous sampling events.
Glen Cove Creek is tidally influenced and fluctuates accordingly. Upstream is designated as the
point furthest from Hempstead Harbor.

Figure 1 shows the locations of the sample points. Summary tables of all analytical data for the
sampling events discussed above are provided in Section 5.0 and discussec in Section 6.0.

400567
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3.0 SUMMARY OF MAY 1998 FIELD PROGRAM

The objectives of the 1998 sampling event were accomplished through the collection of sediment
and water samples from four locations on Glen Cove Creek as presented in Figure 1. One mid-
depth surface water and one sediment sample were collected at each location in addition to
required QA/QC samples. The samples were analyzed for Target Compound List (TCL)
organics. Target Analyte List (TAL) inorganics, polychlorinated biphenyls (PCBs). pesticides
and tungsten. In addition, field measurements of water depth, specific conductivity. pH and
temperature were determined on the surface water at the time of collection. All laboratory
analytical work was performed by DataChem Laboratories of Salt Lake City, Utah and EEA of
Whippany. New Jersey. Both of these laboratories are certified by NYSDOH.

4.0 MAY 1998 FIELD PROGRAM ANALYTICAL RESULTS

Tables 1 through 5 present the analytical data for the May 1998 sediment sampling event. These
data are discussed in Section 4.1. Tables 6 through 11 provide the surface water data which is
discussed in Section 4.2. It should be noted that only those contaminants that exhibited

concentrations greater than the detection limits are presented in these data tables.

Appendix A presents the complete surface water and sediment data packages for the May 1998

sampling event.

4.1 SEDIMENT DATA

TAL Metals in Sediments

Metals data for sediment samples obtained in May 1998 are presented in Table 1. Based on the
1989 RI report, heavy metals of concern include arsenic, cadmium, cobalt and mercury. As
shown in Table 1. arsenic and cadmium were present at all sampling locations at concentrations
ranging from 1.4 to 15.9 mg/kg. and 0.49 to 51.5 mg/kg, respectively. In contrast, cobalt and
mercury were only detected at location GC-01 and GC-02 at levels ranging from 11.8 to 24.8
mg/kg and 0.32 to 0.51 mg/kg, respectively. Concentration maxima for all four of these metals
occurred at sampling locations GC-01 or GC-02 (just slightly adjacent and downstream of the Li
Tungsten facility and the next sampling location further downstream, respectively - see Figure 1),
after which concentrations diminished at successive downstream locations. This same pattern
was also noted for seven other metals (Ba. Be. Cu, Mn, Ni. Se, Ag, V and Zn) and suggests the
Li Tungsten facility may be the source of these elevated metals concentrations in the Glen Cove
Creek sediment.

4 0 0 5 6 9
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TABLE 1

ANALYTICAL RESULTS FOR TARGET
ANALYTE METALS IN SEDIMENT

Aluminum
Antimony
Arsenic

Barium
Beryllium

Cadmium

Calcium
Chromium

Cobalt

Copper

iFLead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

Sodium
Vanadium

Zinc

MPRS-
SD04-02

GC-04
mg/kg

5280
23.2 B

5.9
35.8 B
0.21 B

2.7

7220

. 33.3

—
71.8

13700

= 121
5320

115

—
13.2 B

1450B
0.96 B

4.3
6880

22.5
164

MPRS- MPRS- MPBD-
SD01-02 SD02-02 SD02-02

GC-01 GC-02 GC-02D
mg/kg mg/kg mg/kg

8000
20.2 B

15.9
51.3B
0.47B

5.2
17200

36.0
24.8
224

19000
167

6670
205
0.32
43.1

1800B
2.4

23.4

10800
31.7
299

14400

—
13.8

68.5B
0.71B

51.5
8950

65.9
11.8B

362
28600

181
8090

243
0.51
35.5

3910
2.4B
30.3

20900
51.1
338

12200

—
12.1

57.7B

0.57B
6.1

11400
60.2

16.2B
297

21900
164

7080
203

0.45
33.9
3480

—
24.1

20300
42

290

MPRS-
SD03-02

GC-03
mg/kg

3220
~

1.4B
8.0 B

0.13 B
0.49 B

2640

8.0

—
1714
4580
11.5

1010B
37.7

—
—

657 B
'

2.1 B
3610
8.0 B
39.9

NOTES:
1. B = Analyte detected in associated blank as well as the sample.
2. - =- Compound was not detected.
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TABLE 2

ANALYTICAL RESULTS FOR TARGET COMPOUND LIST
VOLATILE ORGANICS IN SEDIMENT

COMPOUND

Acetone

MPRS-
SD04-02

GC-04
ug/kg

—

MPRS-
SD01-02

GC-01
ug/kg

35 B

MPRS-
SD02-02

GC-02
ug/kg

31 B

MPRD-
SD02-02
GC-02D

ug/kg

67 B

MPRS-
SD03-02

GC-03
ug/kg

15B

NOTES:
1. B = Analyte detected in associated blank as well as the sample. It indicates possible/probable blank

contamination.
2. — = Compound was not detected.

400571
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TABLES

ANALYTICAL RESULTS FOR TARGET COMPOUND
LIST SEMI-VOLATILE ORGANICS IN SEDIMENT

COMPOUND

Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene

Anthracene

Carbazole

Di-n-butylphthalate

Fluoranthene

Pyrene
Butylbenzylphthaiate

Benzo(a)anthracene

Chrysene
Bis(2-ethylhexyl)phthaiate
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene
Tentatively Identified

Compounds

MPRS- MPRS-
SD04-02 SD01-02

GC-04 GC-01
ug/kg ug/kg

400 J
200 J
360 J
3900
600 J
430 J
230 J
5800

5500
1200 J

2300
2500
1400
2700
740 J
1900
1400
370 J
1700

22170 JN 3910 JB

MPRS- MPRD- MPRS-
SD02-02 SD02-02 SD03-02

GC-02 GC-02D GC-03
ug/kg ug/kg ug/kg

„

—
—
—
—
—
—

—..
~

—
„

~
„
„
„
„

-
~

1420 J 5110J 1960 J

Notes:
1. - = Compound was not detected.
2. J = Compound was detected at levels below the practical quantitation limit. The level reported is

approximate.
3. B = Analyte detected in associated blank as well as the sample. It indicates possible/probable blank

contamination.

400572
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TABLE 4

ANALYTICAL RESULTS FOR TARGET COMPOUND LIST
PESTICIDES AND PCBS IN SEDIMENT

Compound

alpha-BHC
delta-BHC
gamma-BHC

(Lindane)
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4.4'-DDE
Endrin
4,4'-DDD
4,4'-DDT
alpha-Chlordane
gamma-Chlordane
Methoxychlor
Aroclor-1254

MPRS-
SD04-02

GC-04
ug/kg

~

2.4 J
1.4 JP

—
5.5 JP
8.6 NJ
11NJ

20
12 NJ
13 NJ

13

—
69 J

MPRS-
SD01-02

GC-01
ug/kg

4.1 J
2.1 JP

;;
~
~

3.2 JP
15 NJ
12 NJ

21 J
26 NJ

9.8 NJ
13

—
240 J

MPRS-
SD02-02

GC-02
ug/kg

0.50 J

0.65 JP

~

—
4.4 JP

5.6 JP
3.6 JP
5.4JP

—
4.0 JP
2.1 JP

~
61 JP

MPRD-
SD02-02
GC-02D

ug/kg

—

0.27 JP

—
—

3.7 J
7.8 JP
3.8JP
7.3 JP

—
4.4 JP
3.2 JP

—
90 NJ

MPRS-
SD03-02

GC-03
ug/kg

--

"~

—
0.63 J

—
0.75 JP

2.0 J
0.37 JP

—
0.64 JP

—
24 J

—
NOTES:
1. -- = Compound was not detected.
2. J = Compound was detected at levels below the practical quantitation l imi t . The level reported is approximate.
3. P = A pesticide/Aroclor compound had a greater than 25 percent difference for the detected concentrations

between two gas chromatograph columns.
4. NJ = Presumptive evidence indicates that the compound is present at the concentration listed. The level reported

is approximate.

TABLE 5

ANALYTICAL RESULTS FOR TUNGSTEN IN SEDIMENT

Tungsten

MPRS-
SD04-02
GC-04
mg/kg

18

MPRS-
SD01-02
GC-01
mg/kg

110

MPRS-
SD02-02
GC-02
mg/kg

33

MPRS-
SD02-02
GC-02D
mg/kg

24

MPRS-
SD03-02
GC-03
mg/kg

<5

TECH/MATTIACE;GLENCOVE.DOC
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TABLE 6

ANALYTICAL RESULTS FOR TARGET
ANALYTE METALS IN SURFACE WATER

Aluminum
Barium
Cadmium
Calcium

Iron
Magnesium
Manganese
Mercury
Potassium
Sodium
Thallium
Vanadium
Zinc

MPRS-
SW04-02

GC-04
ug/i

129 B
29.4 B

7.4
95800

591
271000

80.9

—
89400

2360000
5. IB

—
16.1 B

MPRS-
S WO 1-02

GC-01
ug/1

58.6 B
10.2B
3.4 B

228000

276
742000

58.7

—
256000

7540000
5.8 B

—
16.7B

MPRS-
SW02-02

GC-02
ug/1

..
7.4 B

—
231000

151
748000

36.4
—

250000
7390000

5.6 B
~

9B

MPRD-
SW02-02
GC-02D

ug/1

54.4 B
7.7 B

—
232000

170
746000

37.3
0.14 B

242000
7140000

6.3B
4.2 B

—

MPRS-
SW03-02

GC-03
ug/1

82.2 B
7.6 B

—
225000

234
731000

39.5
«

242000
7620000

4.9 B
«
~

NOTES:
1. — = Compound was not detected.
2. B = Analyte detected in associated blank as well as the sample.

TECWMATT1ACE/GLENCOVEJXX
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TABLE?

ANALYTICAL RESULTS FOR TARGET COMPOUND
LIST VOLATILE ORGANICS IN SURFACE WATER

COMPOUND

Methylene Chloride
Tetrachloroethene
1,1,2,2-Tetrachloro-

ethane
2-Butanone
4-Methyi-2-

Pentanone
2-Hexanone
Tentatively Identified

Compounds

MPRS-
SW04-02
GC-04
ug/1

—
16
10J

10 J
10 J

10J
—

MPRS-
S WO 1-02
GC-01
ug/1

—
—
10J

10J
10J

10 J

—

MPRS-
SW02-02
GC-02
ug/1

—
~
10J

10J
10J

10J
~

MPRS-
SW02-02
GC-02D
ug/1

—
—
10 J

10J
10J

10J

—

MPRS-
SW03-02
GC-03
ug/1

—
—
10J

10J
10J

10 J

—

NOTES:
1. -- = Compound was not detected.
2. J = Compound was detected at levels below the practical quamitation limit. The level reported is approximate.
3. B = Analyte detected in associated blank as well as the sample. It indicates possible/probable blank

contamination.

TABLE 8

ANALYTICAL RESULTS FOR TARGET COMPOUND
LIST SEMI-VOLATILE ORGANICS IN SURFACE WATER

COMPOUND

2.4-Dinitrophenol
TICs

MPRS-
SW04-02
GC-04
ug/1
26 J
6 J

MPRS-
SW01-02
GC-01
ug/1

—

MPRS-
SW02-02
GC-02
ug/1

2JB

MPRS-
SW02-02
GC-02D
ug/1

3JB

MPRS-
SW03-02
GC-03
ug/1
280 J
3JB

NOTES:
1. J = Compound was detected at levels below the practical quantitation limit. The level reported is approximate.

TEOVMATnACE/GLENCOVE.DOC 9 4 0 0 5 /



TABLE 9

ANALYTICAL RESULTS FOR TARGET COMPOUND LIST
PESTICIDES AND PCBs IN SURFACE WATER

Compound

delta-BHC
gamma-BHC

(Lindane)
Heptachlor
Dieldrin
Endrin
4,4-DDD
4.4-DDT
Endosulfan Sulfate
Methoxychior
Endrin Aldehyde

MPRS- MPRS- MPRS- MPRS- MPRS-
SW04-02 SW01-02 SW02-02 SW02-02 SW03-02

GC-04 GC-01 GC-02 GC-02D GC-03
ug/1 ug/1 ug/1 ug/1 ug/1

—
—

0.02 J
0.02 J

—
0.04 J

—
—

0.52 J 0.54 J 0.59 J 0.56 J 0.57 J
--

NOTES:
1. - = Compound was not detected.
2. J = Compound was detected at levels below the practical quaniilation limit. The level reported is approximate.

TABLE 10

ANALYTICAL RESULTS FOR TUNGSTEN IN SURFACE WATER

Tungsten

MPRS-
SW04-02

GC-04
mg/1
<0.2

MPRS-
S WO 1-02

GC-01
mg/1
<0.2

MPRS-
SW02-02

GC-02
mg/1
<0.2

MPRS-
SW02-02
GC-02D

me/1
<0.2

MPRS-
SW03-02

GC-03
mg/1
<0.2

TABLE 11

RESULTS OF FIELD PARAMETERS IN SURFACE WATER

Parameter

Depth of Water (ft.)
Depth of Sample (ft.)
Temperature (°C)
pH
Conductivity (umhos/cm)

SW04

3
1.5
62
7.43
0.12

SW01

9
4.5
65.7
8.25
0.12

SW02

7
3.5
62.9
8.09
0.13

SW03

12
6
64
8.23
0.13

TCCH/MATTIACE/GLENCOVE.DOC 10 400576



It should be noted that partial dredging of the Creek was performed in early 1997 by tne Corps of
Engineers from the mouth of the Creek up to the vicinity of GC-02. which may account for the
mucr. reduced concentrations of all metais seen at location GC-03. However, ths^e reduced
concentrations at the furthest downstream sampling location do not appear to be
influencing/causing the distributional patterns observed since metals concentrations are lower or
are non-detects at the furthest upstream location (GC-04), which then increase to maximum
values at either GC-01 or GC-02 (which also was within the dredging footprint) before declining
at successive downstream sampling locations.

Volatile Organics in Sediments

Only one volatile organic compound, acetone, was detected in the Glen Cove Creek sediments in
1998 (see Table 2). This compound was also present in the laboratory method blanks and
therefore, may have been introduced into the samples at the laboratory.

Semi-volatile Organics in Sediments

Nineteen semi-volatile organic compounds plus numerous tentatively identified compounds
(TICs) identified in the GC/MS library search were detected in the 1998 sediment samples. As
shown in Table 3, target list semi-volatile compounds were only present in the furthest upstream
sampling location (GC-04) at concentrations ranging from 200 to 5800 ug/kg, whereas TICs
were found at all sampling locations. Although the exact source or sources of these compounds
are unknown, all of these compounds are constituents of petroleum fuels, oil and grease and their
presence only in the upstream location indicates a probable further upstream non-point source
(e.g., road/stormwater runoff, etc.) or specific point source (e.g., oil/fuel spill, etc.).

Pesticides and PCBs in Sediments

Fourteen pesticides and one PCB (Aroclor 1254) were detected in the Glen Cove Creek sediment
samples collected in 1998 (see Table 4). Pesticides typically were detected sporadically among
the sampling locations at low concentration levels (i.e.. <27 ug/kg), except for Endrin, DDE,
DDD and Chlordane, which were present at all locations. Maximum concentrations of pesticides
occurred in the furthest upstream sampling locations (GC-04 or GC-01) with no discernible
distributional pattern. Aroclor 1254 was detected only at sampling locations GC-04, GC-01 and
GC-02 at concentration levels ranging from 61 to 240 ug/kg. The maximum PCB concentration
occurred at the sampling location adjacent and slightly downstream (GC-OH of the Li Tungsten
facility and suggests that this facility may be a potential source area ior PCB sediment
contamination in Glen Cove Creek.

400577
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Tungsten in Sediments

Sediment tungsten data for the 1998 sampling event is presented in Table 5. As Table 5
illustrates, tungsten concentrations ranged from non-detect to 110 mg/kg in the Glen Cove Creek
sediments. The highest concentration of tungsten in sediment was present at location GC-01.
which is directly adjacent and slightly downstream of the Li Tungsten Superfund Site, and the
distributional pattern for tungsten present among the creek sampling locations (see Table 5)
indicates the Li Tungsten facility as the potential source area of this metal contaminant.

4.2 SURFACE WATER DATA

TAL Metals in Surface Water

The primary metal contaminants of concern, manganese and thallium, as indicated by the 1989
Risk Assessment, were present in all 1998 surface water samples at concentrations ranging from
36.4 to 80.9 ug/1 and 4.9 to 6.3 ug/1, respectively. Manganese concentrations were greatest in the
furthest upstream sampling location (GC-04) and progressively declined within the successive
downstream sampling locations (see Table 6), suggesting a further upstream source of this metal
in Glen Cove Creek surface water. In contrast, thallium levels were fairly comparable among all
sampling locations. Although some exceptions were noted, in general, most metals detected in
surface water exhibited a similar distributional pattern as that seen for manganese.

Volatile Organics in Surface Water

Five volatile organic compounds were detected in Glen Cove Creek surface water during the
1998 sampling event (see Table 7). Tetrachloroethene was present at 16 ug/1 only at the furthest
upstream sampling location (GC-04), which suggests a further upstream probable source. Three
ketones (2-butanone, 4-methyl-2-pentanone, 2-hexanone) and 1,1,2,2-tetrachloroethane were
detected at all sampling locations at a concentration of 10 ug/1.

Semi-volatile Organics in Surface Water

Table 8 presents the semi-volatile compounds detected in surface water during the 1998
sampling event. As the Table indicates, only 2,4-dinitrophenol was present at 26 ug/1 at the
furthest upstream sampling location (GC-04) and 280 ug/1 at the furthest downstream sampling
location (GC-03). Additionally, several TICs ranging in concentration from 2 to 3 ug/1 were
.noted in samples from locations GC-04, GC-02 and GC-03. The probable source of these
compounds is currently unknown.

400578
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Pesticides and PCBs in Surface Water

Only four pesticides (Heptachlor. Dieldrin. DDD and Methoxychlor) were detected at very low
concentration levels (i.e., 0.02 to 0.59 ug/1) in the 1998 surface water samples (.see Table 9).
Methoxychlor exhibited fairly consistent concentration levels (-0.56 ug/1) among all sampling
locations, whereas Heptachlor and Dieldrin were only present at sampling location GC-01 at a
concentration of 0.002 ug/1. Similarly, DDD was only detected at 0.04 ug/1 at location GC-02.
No PCBs were detected in any of the surface water samples.

Tungsten in Surface Water

Tungsten was not detected in any surface water sample during the 1998 sampling event.

5.0 DATA SUMMARY - 1989. 1995 AND 1998 FIELD PROGRAMS

This section summarizes the 1989, 1995 and 1998 sampling events data in tabular format to
assist in the determination of any apparent trends in contaminant levels among sample locations
and/or with time in the surface water and sediments of Glen Cove.Creek. For comparative
purposes, the tables do not include analyses from duplicate samples. Discussion of these data are
provided in Section 6.0, Conclusions.

Sample location GC-04 and the analytical parameter tungsten were added to the long-term creek
monitoring program after the 1991 Record of Decision for the Mattiace site, in order to assess
possible contributions from the neighboring Li Tungsten Superfund site. Therefore, the
analytical results for 1989 do not include data for location GC-04. nor for tungsten at locations
GC-01 through GC-03.

5.1 SEDIMENT DATA

Tables 12 through 16 present sediment data by analytical fraction for the 1989, 1995 and 1998
sampling events in Glen Cove Creek. Only analytes detected within one or more sampling
location at each sampling event are listed in the tables.

5.2 SURFACE WATER DATA

Tables 17 and 18 present surface water data by analytical fraction for samples collected in 1989,
1995 and 1998. Data tables are not provided for analyses that were below detection limits or for
analytes that were only detected in the 1998 sampling round.

It is important to note that in 1989, the surface water samples were analyzed for total dissolved
metals (filtered) and total metals (unfiltered). The data in Table 17 from 1989 are the total
metals results unless noted otherwise.

400579
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TABLE 12

COMPARISON OF ANALYTICAL RESULTS FOR METALS IN SEDIMENT

GC-04
mg/kg

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Calc ium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium

^ Zinc
o
° 1. B = Analy te

1995
1200

--
0.42

—
-
--

3100
6.9J
2 8 J

20
3600

39
1900

115
-

5.6J
2300

1.4
5.6 J
3100
5.6 J

39

GC-04
mg/kg

1998
5280

23 2 B
5.9

35. 8 B
0.21 B

2.7
7220
33.3

--
71.8

13700
121

5320
115
-

13. 2 B
1450 B
0.96 B

4.3
6880
22.5
164

GC-OI
mg/kg

1989
10700

30.5
22

60.4BJ
-

6.9J
I I 8 0 0 J

42. 5J
46.5J
377J

20600J
410

8200J
277J
1.7J

98. 2J
2080BJ

--
--

I6300J
28 IBJ

361J

detected in associated blank as
Co 2. - = Compound was
o

not detected.

GC-OI
mg/kg

1995
6700

16
-

509
-

10
6200

43
30

260
15000

260
180
-
-

46
1400

--
27

10000
23

340

well as the

GC-OI
mg/kg

1998
8000

20. 2B
1 5 9

51.313
0.47B

5.2
17200

36.0
24.8
224

19000
167

6670
205

0.32
4.31

180013
2.4

23.4
10800

31.7
299

sample.

GC-02
mg/kg

1989
I6300J

--
35.4J
89.9J

-
IO.OJ

10IOOJ
88 IJ

28.2BJ
5 7 I J

30IOJ
770

12300J
3 I 1 J
2.5J

4 1 . I J
4590J

--
--

3I600J
54:5J
533J

GC-02
mg/kg

1995
8800

--
18
70
-

12
10000

58
26

400
17000

330
6100

-
1

50
1900

0.96 J
47

8000
33

430

GC-02
mg/kg

1998
14400

--
13.8

68. 5B
0.7 IB

51.5
8950
65.9
1 1 8
362

28600
181

8090
243

0.51
35.5

3910
2.4B
303

20900
5 1 . 1
338

GC-03
mg/kg

1989
I6200J

-
17. 5J

9I.3BJ
-

I I . 3 J
6550J
97.3J
34.2J
663J

28900J
490

9930J
279J
2.0J

40. 5J
4I90J

-.
66

20800J
60J

442J

GC-03
mg/kg

1995
1 4000

--
16
96
--
--

12000
94

I8J
640

30000
290

12000
-
--

51
4000

2 J
83

26000
55

460

GC-03
mg/kg

1998
3220

1 4 B
8.0 B

0.13 B
0 49 B

2640
8.0

-.
1714
4580
1 1 5

1010 B
37.7

--
—

657 B
--

2 1 B
3610
S O B
39.9
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O
O
Ul
CO

TAULK 13

COMPARISON OF ANALYTICAL RESULTS FOR VOLATILE ORGANICS IN SEDIMENT

COMPOUND GC-04 GC-04 GC-01 GC-01 GC-01
ug/kg ug/kg ug/kg ug/kg ug/kg
1995 1998 1989 1995 1998

Melhyiene Chloride 25 JB

Acetone 10JB

Carbon Disulfide

1 rans-1,2- dichloro-
ethene

Chloroform

2-Butanone

Trichloroethene

2-IIexanone

Toluene

Chlorohenzene

49 40 JB
1400 5 1 J B 35 B
260

13J

21. OBJ
14 J

41.0J
..

..

..

GC-02 GC-02 GC-02
ug/kg ug/kg ug/kg
1989 1995 1998
63 BJ 12JB
2100 43 JB 67 B

640
--

34BJ
--

--

--

25J
--

GC-03 GC-03 GC-03
ug/kg ug/kg ug/kg
1989 1995 .1998
54BJ 74

540 300 J

100
--

17BJ
1200

-

--

6J
--

--

15 B
--

--

--
-

--

-

--

--

NOTES.
1. B = Analyte delected in associated blank as well as the sample. It indicates possible/probable blank contamination.
2. - = Compound was not detected.
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TAHLE 14

COMPARISON OF ANALYTICAL RESULTS FOU SEMI-VOLATILE ORGANICS IN SEDIMENT

£>
o

(J\
00
to

COMPOUND

4-Methylphenol
Acenaphlhene
Dibenzofuran
Fluorcne
Phenanthrene
Anthracene
Carbazole
Di-n-bulylph(halale
Fluoranlhene
Pyreiie
Butylbenzylphlhalate
Denz.o(a)anthracene
Chrysene
Bis(2-elhylhexyl)plilhalate
Benzu(b)fluoranihene
Benzo(k)flnoranlliene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenzo(a,h)anlhracene
Benzo(g,h,i)per>'lene

1 . -- = Compound was not

GC-04
ug/kg
1995

--
--
--

98 J
860

190 J
--

160 J
1600
MOO

-
790 J

890
-

580
660
640

230 J
-
--

delected.
2. J = Compound was detected at levels

3.0 = Analyte detected in

GC-04
ug/kg
1998

--
400 J
200 J
360 J
3900
600 J
430 J
230 J
5800
5500

I200J
2300
2500
1400
2700
740 J
1900
1400

370 J
1700

below tlie

associated blank as well

GC-OI
ug/kg
1989

-
--
--
--

4200
--

--
7100
5900

I200J
2200
3700

13000
--
--

2300
--
--
--

GC-OI
ug/kg
1995

--
--
-

120 J
970

200 J
--

390 J
1500
990

--
530 J
660 J
560 J
590 J

730
540 J

--
--
--

practical quanlitation

as the sample

GC-OI GC-02
ug/kg ug/kg
1998 1989

3800
..
-.
-.

I400J
—
..
—

3600
3700

-
-

2200
21000

-
2600

I700J
-

-
-

limit. The level reported

GC-02 GC-02
ug/kg ug/kg
1995 1998

190

380
440
330

220
250

230
-

230
-
-
-

-
..
-
—

J
..
..

J
J
J
..
J
J
..
J
..
J
-
..

-

GC-03 GC-03
ug/kg ug/kg
1989 1995

..
- _
..
-.

550J
..
--
..

1600J 460J
1800 330 J

„
680J
940J

12000
..

I400J
900J

..

..

--

GC-03
ug/kg
1998

-
--
--
--
.-
--
.-
--
--
--
--
--
-
--
--

--
--

--

is approximate.

. It indicates possible/probable blank contamination.
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TABLE 15

COMPARISON OF ANALYTICAL RESULTS FOR PESTICIDES AND PCHs IN SEDIMENT

Compound GC-04
ug/kg
1995

alpha-BHC

dclta-miC

gamma-BHC (Lindane)

Aldrin

llcptachlor epoxide

IZndosulfan I 28

Dieldrin

4,4'-DDlZ

[•jidrin

4,4'-DDD

4,4'-DDT

alpha-Chlordane
1

gaimna-C'hlordane

o Aroclor-1254

00

°° ' NOTES:

GC-04
ug/kg
1998

--

--

-

2.4 J

1.4 JP

--

5.5 JP

8.6NJ

II NJ

20

12 NJ

13 NJ

13

69 J

1. — = Compound was not detected.
2. J = Compound was detected at levels below the practical
3. P = A pesticide/Aroclor compound had a greater than 25

GC-OI
ug/kg
1989
600

--

--

3 IJ

--

480

36J

140

--

270

230

89J

140J

--

GC-OI GC-OI
ug/kg ug/kg
1995 1998

4.1 J

2.1 JP

--

--

--

57

3.2 JP

15 NJ

12NJ

21 J

26 NJ

9.8NJ

16 13

240 J

GC-02 GC-02
ug/kg ug/kg
1989 1995

15J

980

-

I3J

--

--

20J

98J

18J

1 60

78J

48J

71 J

--

quantitation limit. Ilie level reported is approximate
percent difference for the detected concentrations between

GC-02
ug/kg
1998

—

--

0.27 JP

—

—

-

3.7 JP

7.8 JP

3.8JP

7.3 JP

--

4.4 JP

3.2 JP

90 NJ

GC-03 GC-03
ug/kg ug/kg
1989 1995

-

280

-.

1 1

--

33

--

52

--

--

59

25

36

--

GC-03
ug/kg
1998

--

--

--

--

--

0.63 J

—

0.75 JP

2.0 J

0.37 JP

--

0.64 JP

--

two gas chromalograph columns.
4. NJ = Presumptive evidence indicates that the compound is present at the concentration listed. The level reported is approximate.
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TAHLE 16

COMPARISON OF ANALYTICAL RESULTS FOR TUNGSTEN IN SEDIMENT

GC-04 GC-04
nig/kg mg/kg

1995 1998

GC-01 GC-01 GC-OI GC-02
mg/kg mg/kg mg/kg mg/kg

1989 1995 1998 1989

GC-02 GC-02
mg/kg mg/kg

1995 1998

GC-03 GC-03 GC-03
mg/kg mg/kg mg/kg

1989 1995 1998

Tungsten 70 N/A 210 I K ) N/A 33 N/A 97 J

NOTES:
I. N/A = Not analyzed

o
o
Ui
00
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TABLE 17

COMPARISON OF ANALYTICAL RESULTS FOR METALS IN SURFACE WATER

GC-04 GC-04 GC-01 GC-01 GC-01 GC-02 GC-02 GC-02 GC-03 GC-03 GC-03
ug/l ug/l ug/l

1995 1998 1989
Aluminum 210 129 B 279

Antimony

Barium - 29.4 B

Cadmium -- 7.4

Ug/l Ug/l Ug/l Ug/l Ug/l Ug/l Ug/l Ug/l

1995 1998 1989 1995 1998 1989 1995 1998
220 58. 6 B - 170J - 205T 270 82.2 B

--

10.2 B - - 7.4 B - - 7.6 B

3.4 B

Calcium 300000 95800 171000 310000 228000 161000 140000 231000 177000 290000 225000

Cobalt 51

Copper 5

Chromium - - 19.4JT

Iron 430 591

55 -- - - - - 40 J

58.7

.-

250 276 - 340 151 - 260 234

Magnesium 900000 271000 588000 960000 742000 552000 420000 748000 661,000 960000 7 H H O O

Manganese 75 80.9 I I O J

Mercury -- -- 0.23

55 58.7 97.9J 52 36.4 74.8J 51 39.5
--

Potassium 280000 89400 204000 290000 256000 191000 120000 250000 210,000 270000 242000

Silver 9.5

Sodium 710000000 2360000 5330000 75000000 7540000 4700000 3800000 739000 5530000 7800000 7620000

Thall ium - 5. IB

Zinc 17 16 1 B

NOTES:

5.8 B 1 1 . 5 - 5.6 B - - 4.9 B

16. 7 B -- 29 913 -- 52

1. — = Compound was not detected.
2. J = Compound was delected at levels below the practical quan i i t a l ion l i m i t . The level reported is approximate.
3. D = Analyte detected in associated blank as well as Ihe sample. It indicates possible/probable blank contaminat ion.
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TAHLE 18

COMPARISON OF ANALYTICAL RESULTS FOR VOLATILE ORGANICS IN SURFACE WATER

COMPOUND GC-04 GC-04 GC-01 GC-OI GC-01
ug/1 ug/1 ug/l ug/1 ug/l

1995 1998 1989 1995 1998
Methylene Chloride 1 .8JB 5 JB - 1 .5JB 5 JB

Acetone
2-Butanone
Bromodichloromethane -- — 0.2J
Trichloroethene

Dibromochlorometliane

Trans- 1,2-dicliloroethene -- -- 2.0

Chloroform
2-Hexaiione
Tetrachloroethene -- 16 5.0

Chlorobenzene 0.62 J 6 J

GC-02 GC-02 GC-02
ug/l ug/l ug/l

1989 1995 1998
4 JB

-- 8.6 JB
-- 6 .5JB

l.OJ

0.6J
0.6J
0.8J

0.7J

-- 0.41 J
3.0J

--

GC-03 GC-03 GC-03
ug/l ug/l ug/l

1989 1995 1998
l . O J

—

—
1.0

0.3J
0.6J

0.4J
0.6J

--
l .OJ

-

NOTES:
I. -- = Compound was not delected

2. J = Compound was detected at levels below the practical quunlilaiion limit. The level reported is approximate.
3. D = Analyle delected in associated blank as well as the sample. It indicates possible/probable blank contamination.
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6.0 CONCLUSIONS

Overall there is a general decreasing trend in contaminant concentrations in Glen Cove Creek
surface water and sediments over the past nine years. This decline of a vast majority of chemical
contaminants may be due wholly or in pan to the partial dredging of the Creek in early 1997 by
the Corps of Engineers. Dredging began at the mouth of the Creek and proceeded upstream to the
vicinity of sampling location GC-02 (see Figure 1). Three notable exceptions to this general
trend were: 1) increasing contaminant levels for some contaminants in upstream (GC-04)
sediments; 2) the first appearance of low concentrations of PCBs at three locations in sediments;
and. 3) the first appearance of pesticides in surface water samples. Each of these will be
discussed in greater detail within the individual subsections that follow.

It should be noted that there were differences in the analyses performed for the 1989 samples
versus the 1995 and 1998 samples. The 1989 metals analyses on surface water.were performed
for total (unfiltered) and dissolved (filtered) TCL metals. The remaining sample rounds were
only analyzed for total TAL metals. Also, no tungsten analyses was performed in 1989, and no
samples were collected from GC-04 (furthest upstream) in 1989. In addition, detection limits for
most PCBs have decreased substantially during each successive sampling round. Table 19
provides a comparison of the practical quantitation limits for each sediment sampling round.
Regardless, there is sufficient data to make general conclusions about contamination trends in
Glen Cove Creek.

6.1 TAL METALS IN SEDIMENTS

Based on the 1989 RI report, the heavy metals of concern include arsenic, cadmium, cobalt and
mercury. As Table 12 shows, concentration levels of these metals have fluctuated and generally
declined at sampling locations downstream of the Mattiace Petrochemical Superfund site during
the 1989 to 1998 period. This is particularly apparent at locations GC-03 and GC-02. and to a
lesser extent, at location GC-01. However, there has been an increase in concentrations from
1995 to 1998 for arsenic and cadmium (plus all other metals except cobalt, manganese, mercury,
selenium and silver) at the furthest upstream sampling location (GC-04), and for cadmium (plus
selenium) at location GC-02.

The decline of most metal contaminants, particularly at location GC-03 and to a lesser extent
GC-02, may be due in part to the partial dredging of the Creek in early 1997 by the Corps of
Engineers. Dredging began at the mouth of the Creek and proceeded upstream to the vicinity of
GC-02. This dredging may account for the dramatic decline noted for all metal constituents at
location GC-03, except for manganese, and the fluctuating values for numerous other metals at
varying locations, since the dredging operations may have exposed or redistributed sediment
contaminated with numerous heavy metals from other areas of Glen Cove Creek.

Changes in concentration levels for arsenic, cadmium, cobalt and mercury from the 1989 to 1998 it*
sampling events at each individual sampling location (1995 to 1998 for location GC-04) O|

proceeding from the furthest upstream to the furthest downstream location are discussed in the
text that follows. At sampling location GC-04, arsenic has increased from 0.42 to 5.9 mg/kg,
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cadmium has increased from non-detect to 2.7 mg/kg; cobalt has decreased from 2.8 mg/kg to
non-detect; and mercury has remained non-detected since 1995. At sampling location GC-01.
arsenic has decreased from 22 to 15.9 mg/kg, cadmium has decreased from 10.0 to 5.2 mg/kg;
cobalt has decreased from 46.5 to 24.8 mg/kg; and mercury has decreased from 1.7 to 0.32
mg/kg since 1989. At sampling location GC-02, arsenic has decreased from 35.4 to 13.8 mg/kg,
cadmium has increased from 10.0 to 51.5 mg/kg; cobalt has decreased from 28.2 to 11.8 mg/kg;
and mercury has decreased from 2.5 to 0.51 mg/kg since 1989. At sampling location GC-03.
arsenic has decreased from 17.5 to 1.4 mg/kg, cadmium has decreased from 11.3 to 0.49 mg/kg;
cobalt has decreased from 34.2 mg/kg to non-detect; and mercury has decreased from 2.0 mg/kg
to non-detect since 1989.

Among Glen Cove Creek sampling locations within each specific sampling interval, the greatest
concentrations for all these metals (and Ba, Cr, Pb, Ni, Se, Ag, V and Zn as well) typically
occurred at location GC-01 immediately adjacent and slightly downstream from the Li Tungsten
facility or GC-02 further downstream. This suggests that the Li Tungsten facility may be the
source area for the elevated contaminant concentrations present within the Glen Cove Creek
sediment.

6.2 VOLATILE ORGANICS IN SEDIMENTS

There have been significant reductions in the total number (six to one) and concentrations (up to
two orders of magnitude) of VOCs within the sediments of Glen Cove Creek since the initial

•B 1989 sampling event. As shown in Table 13, only acetone was currently found in the 1998
sediment samples, and its presence within these samples may be caused entirely by intra-
laboratory method blank contamination. Although the methylene chloride, acetone, trans-1,2-
dichloroethene. trichloroethene. chloroform, carbon disulfide. and possibly toluene data collected
in 1989 suggested the Li Tungsten facility as a probable source of these compounds in Glen
Cove Creek sediments, subsequent sampling events showed no indication of volatile
contaminants in sediment originating from the facility.

6.3 SEMI-VOLATILE ORGANICS IN SEDIMENTS

The current sampling results indicate a significant decreasing trend in the number and
concentrations of semi-volatile compounds at sample points GC-01 through GC-03 (see Table
14) from 1989 to 1998. These observed reductions, particularly in the vicinity of sampling
locations GC-02 and GC-03, may be related to the dredging operations that occurred in 1997.
However, at location GC-04, the furthest upgradient sample point is showing an increase in semi-
volatile organic constituents and their concentrations from 1995 to 1998. Considering most of
the semi-volatile compounds present are typical constituents of petroleum products (i.e.,
gasoline, fuel/lubricating oils, grease) or components of plastics/carrier bases of pigments/paints
(e.g., phthalate esters), their presence in Glen Cove Creek sediments is not unexpected,
especially due to the highly industrialized/urban surrounding area. Thus, the semi-volatile
organic compounds present in Glen Cove Creek are most probably associated with non-point
source (e.g., road runoff and/or storm sewer discharges, etc.) and/or other past historical releases
(e.g., oil spills, etc.), not one specific source area.

,-

-. 400588
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TABLE 19

COMPARISON OF SEDIMENT PQLs FOR PCBs

TARGET COMPOUND LIST PESTICIDES AND PCBs

1998 - Sample Designation

Compound

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

MPRS-SD01-02

80 U

160 U

80 U

80 U

80 U

240

80 U

MPRS-SD02-02

92 U

190 U

92 U

92 U

92 U

92 U

92 U

MPRS-SD02-02

97 U

200 U

97 U

97 U

97 U

90 N

97 U

MPRS-SD03-02

46 U

93 U

46 U

46 U

46 U

46 U

46 U

MPRS-SD04-02

63 U

130 U

63 U

63 U

63 U

69 J

63 U

TARGET COMPOUND LIST PESTICIDES AND PCBs

1995 - Sample Designation

Compound

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

MPRS-SD01-01

88 U

88 U

88 U

88 U

88 U

88 U

88 U

MPRS-SD02-01

100 U

100 U

100 U

100 U

100 U

100 U

100 U

MPRS-SD02-01

100 U

100 U

100 U

100 U

100 U

100 U

100 U

MPRS-SD03-01

190 U

190 U

190 U

190 U

190 U

190 U

!90 U

MPRS-SD04-01

57 U

57 U

57 u m
57 U ^

57 U

57 U

57 U

TARGET COMPOUND LIST PESTICIDES AND PCBs

1989 - Sample Designation

Compound

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Arocior-IZWJ

MP-GC01-SD01

410 U

410 U

410 U

410 U

410 U

820 U
8A) U

MP-GC02-SD01

520 U

520 U

520 U

520 U

520 U

1000 U
IUUU L'

MP-GC03-SD01

400 U

400 U

400 U

400 U

400 U

800 U
isUO L>

MP-GC03-SD02

(Dup.ofMP-GC03-SD01)

350 U

350 U

350 U

350 U

350 U

700 U
i(K) U

1. AH results expressed in micrograms per KHoeranuug/Kg,).
2. U - Compound was analyzed for but not detected. The proceeding number is the practical quamitaiion limit for the compound.

400589
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6.4 PESTICIDES AND PCBs IN SEDIMENTS

Thirteen pesticides have been detected at one time or another during the 1989 to 1998 period at
the various sampling locations within Glen Cove Creek. In general, most pesticides have
exhibited reductions in concentration levels over time at all sampling locations (see Table 15),
although sporadic occurrences at concentration levels usually below 35 ug/kg were not atypical.
However, for the first time, PCBs (Aroclor 1254) were detected in 1998 at the three furthest
upstream locations (GC-04, GC-01, GC-02) in low concentrations (69 ug/kg, 240 ug/kg and 90
ug/kg, respectively). It should be noted that detection limits for most PCBs have decreased
during each successive sampling round which may account, especially for the 1989 sampling
round, for their only being detected in the latest sampling event (see Table 19 for a comparison
of PCB practical quantitation limits for each sampling round). While the distribution pattern for
Aroclor 1254 suggests the Li Tungsten facility may be a probable source, its presence could also
be related to the 1997 dredging operations which may have exposed or redistributed sediment
contaminated with this PCB from other areas of Glen Cove Creek.

6.5 TUNGSTEN IN SEDIMENTS

No tungsten analyses were performed in 1989. However, since 1995, tungsten concentrations
have decreased greatly in Glen Cove Creek sediments from 70 mg/kg to 18 mg/kg at GC-04,
from 210 mg/kg to 110 mg/kg at GC-01, from 160 mg/kg to 33 mg/kg at GC-02, and from 97
mg/kg to non-detect at GC-03. Irrespective of sampling round, the highest concentration of
tungsten in sediment was always present at location GC-01, which is directly adjacent and
slightly downstream of the Li Tungsten Superfund Site, and the distributional pattern for
tungsten present among the creek sampling locations indicates the Li Tungsten facility as the
potential source area of this metal contaminant.

6.6 TAL METALS IN SURFACE WATER

Metals concentrations in the Glen Cove Creek surface water have exhibited numerous
fluctuations during the past nine years (see Table 16). The primary contaminants of concern,
manganese and thallium, as indicated by the 1989 Risk Assessment, were present in all 1998
samples. Manganese concentrations appear to be decreasing at sampling locations GC-01, GC-
02 and GC-03 over time, whereas at sampling location GC-04, the furthest upstream location,
manganese and thallium levels were comparable and have increased, respectively, in the 1995 to
1998 interval.

Changes in concentration levels for manganese and thallium from the 1989 to 1998 sampling
events at each individual sampling location (1995 to 1998 for location GC-04) proceeding from
the furthest upstream to the furthest downstream location are discussed in the text that follows.
At GC-04, manganese has increased slightly from 75 to 80.9 ug/1. At GC-01, GC-02 and GC-03,
manganese has decreased from 110 to 58.7 ug/1, 97.9 to 36.4 ug/1, and 74.8 to 39.5 ug/1,
respectively. Thallium has decreased from 11.5 to 5.6 ug/1 since 1989 at GC-02, and has
increased from non-detect to ranging between 4.9 to 5.8 ug/1 at all other sampling locations.
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Based upon the distribution of metals concentrations among sampling locations within each
specific sampling interval, the data suggest that any potential source area for the heavy metals
seen in surface water is unknown and exists farther upgradient of the furthest upstream sampling
location.

6.7 VOLATILE ORGANICS IN SURFACE WATER

In general, volatile organic contaminants in surface water have declined dramatically in the 1989
to 1998 period irrespective of sampling location within Glen Cove Creek. The primary
contaminants of concern in 1989, bromodichloromethane and tetrachloroethene, along with
trans- 1,2-dichloroethene, exhibited a distributional pattern during the 1989 sampling event that
suggested the Li Tungsten facility as a probable source area of these compounds. However, all
of these contaminants were present at low levels (i.e., <6 ug/1) and none of these compounds
were detected at adjacent and/or downstream sample locations GC-01 through GC-03 in
subsequent sampling events in 1995 or 1998. In 1998, tetrachloroethene was only present
upstream at location GC-04 at a concentration of 16 ug/1, suggesting a possible further upstream
source. Methylene chloride and chlorobenzene were also present at low concentrations (i.e.. <7
ug/1) only at upstream location GC-04 in 1998 as shown in Table 18; however, the methylene
chloride is probably related to intra-laboratory contamination since it was also present in the
laboratory method blanks. Aside from acetone and 2-butanone detected in 1995, which also
appear to be laboratory introduced, the low levels (i.e., <1 ug/1) of contaminants present in earlier
sampling events (i.e., trichloroethene, dibromochloromethane and chloroform in 1989, and 2-
hexanone in 1995) were not detected in Glen Cove surface water in subsequent sampling events.

One possible cause of the dramatic decline in volatile organic contaminants in surface water may
he the observed similar reductions in the underlying Glen Cove Creek sediments (see Section
6.2).

6.8 SEMIVOLATILE ORGANICS IN SURFACE WATER

No target list semi-volatile compounds were detected in any of the surface water samples in 1989
and 1995. This was also the case in 1998 for the two sampling locations immediately adjacent
(GC-01) and just downstream (GC-02) of the Li Tungsten facility. However, in the 1998
sampling event, 2,4-dinitrophenol was present at the furthest downstream (GC-03) and upstream
(GC-04) locations at concentrations of 280 ug/1 and 26 ug/1, respectively. Additionally in 1998,
several tentatively identified semi-volatile compounds were detected in the GC/MS library
search at three out of the four sampling locations. One tentatively identified semi-volatile
compound was detected at location GC-02 at a concentration of 2 JB and at a concentration of 3
JB in this location's duplicate sample. A tentatively identified semi-volatile compound was also
detected at location GC-03 at a concentration of 3 JB, and three tentatively identified semi-
volatile compounds were also present at location GC-04 at concentrations of 2 JB each. The
potential source of these compounds is currently unknown, however the distribution of these
compounds in the surface water does not suggest the Li Tungsten facility as a probable source.
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6.9 PESTICIDES AND PCBs IN SURFACE WATER

Analyses of surface water performed in 1989 and 1995 showed no pesticides in Glen Cove
Creek. However, the May 1998 surface water results indicated the presence of four pesticides
(Heptachlor, Dieldrin, DDD and Methoxychlor) at very low concentrations (i.e., <0.60 ug/1) with
no apparent distributional pattern except that Heptachlor and Dieldrin were only present at 0.02
ug/1 directly adjacent and slightly downstream of the Li Tungsten facility at location GC-01. and
Methoxycnlor levels were uniform (~ 0.56 ug/1) among all sampling locations (see Table 9).
However, these distributional patterns of pesticides in surface water do not indicate the Li
Tungsten facility as a probable source. Instead, underlying sediments within Glen Cove Creek
may serve as the source of the pesticides seen in surface water (see Section 6.4). PCBs were not
detected in Glen Cove Creek surface water at any prior or current sampling event.

6.10 TUNGSTEN IN SURFACE WATER

Analyses of Glen Cove Creek surface water performed in 1995 and 1998 showed no detectable
concentrations of tungsten. Therefore, the Li Tungsten facility does not appear to be impacting
the water quality of Glen Cove Creek. No tungsten analyses were performed in 1989.
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'1.2.2-TetracWoroethane
•luene
•Jofooenzene
'hylberuene
•vrene
, lene (Total)

1 1 (y.\ IB 03 . I I (j.'. IB 04 I I GA IB 05
3'.,°e-IOI 3591001 359.7001

urj'l ug/L ug't
' 1 '

I

\

10 U 10

. i
i

u ! 10
ibi u 10 u i 10
ib ul 10; u I io
ib! ij i ' 4 j ! ib
2 j ib yji ib

ib uJl ib u | 10

n -GA-it1 , '>3 L i ;:. T B O T u ^-.'. u- -^ t i ,i.\.iB-09
3 5 9 5 1 0 1 • • •>3401 j f iOIJdO •••-.'1401

ug'l uQ/t Lig/l. ug/L
1 1 ' j 1 1

i | i

U

UJ

u
u
u
UJ

ib u! ib Li i ib] ii
to u! ib
ibi uj ib
ib Li ! ib
ib u j ib
ibi u ! ib
i b ju j ib
ibl'u'j ib
ib u j ib
ib u i ib
ib Lijj ib

U! 10| U

ui ib
Li j ib
Li I ie
ij i ib
uj ib
u j ib

u
Li

UR
u
ijj
Li

u i ibj u
ij i ib
ujj ib

ib ij j ib u I 10
id ij ! ibj'u'i io
ib1 ui ibi Li ! id
ib ujj ib UJ! ib

" ibj u j ibj ui ib
ibi u I ibj u i ib
ibluJj tb|uji ib
idjuj! idiujj ib
ibjujj ib
id uj ibj
ibj u j" ib
ibj ui ib
id* ui ib
id! u id
id* uj ib

UJ; 10
u I ib'
Li I ib
u| ib
Li I id"
Li I idj
ul ib"

ib: ui ibi u i ib'

u
Li
u
Li
Li
Li

UR

Li

u
UJ

ijj
u
u
u
Li
Li
Li
Li

10J U
10 UJ
10 U
io: u
ibj u
ibj LiJ
ibi u
ib! u
ibi Li
ibi u
idluR
ibi u"
ibjuJ
ibj u"
ibi "Li
ibj u
to; ij
ibj u
ib1 u
ib : u
ib1 u
iojuR
ib: u
ib' u
ibiuj
ib'ijj
ibi u
ibi u
ib' u
ibj u
ib "u
ibi Li

I !

10! U Ifliuji 10 UJ
ib'uj
10 U
ib' Li

j j i b j ij
ib uj
id! u"
ibj ij
ibi u

" ibj u
48' UR
io" u
ibiuj
ib' u"
ibi u
ibj Li
ibj Li
10; U
ibj Li
id' Li
id! Li
4e|UR
ib! u
ib! u
ib!uj
ibiuj
10: U
ib! u
ibi u
ib' ij
id" u
to! u

id: Li i to: u

10 U i 10
t b ' u j j ib
10JUJ
to1 u
ibj Li
ib; u
ib: Li
ibj ij
10. ij

to: Li
10 U
ib; u
ibi Li
ib! u
ibi Li
ibi Li
10' U
ib Li
ib Li
10; ij

ib' Li
io' Li
to' Li
io ij
io'iij
to u
ib'u'j
to "u
ib u
ib' Li
td: ij
to Li

10

id
id
1 0
ib
to
ib
id
to
id
id

u
UJ

ijj
u
ij
ij
u
Li
Li
u
u
u
u

ibj u
""ibi 0

io
id
ib
ib
ib
id
id
io
id
"ib
ib
id
id
id
id"
ib
ib

Li
ij
Li
ij
u
Li
Li
u
u
ijj
u
UJ

Li
Li
Li
u
Li

U • non-delec«
J • estimated below CROL
E • estimated above CRQL
JN - estimated presumptive
R - rejected



SITE NAME. Li Tunosten. G»n Cov». NY
PROJECT* 8001-202
Noo-RAS CASENOm 35847 ana 35910
LAB NAME Soutnwest LaDwaiorv ot

Oklanoma Inc

AQUEOUS
Samoie 10 No
Lao ID No
Units.
Dilution Factor

-

LT-GW-MP-2D LT-GW-MP-22D LT-GW-3S LT-GW-MP-22S LT-GW-MP-6 LT.GW-MP-20 LT
35847 02

ug/L

--

•GW-GM-:
3584703 3584704 3586302 3586303 3586304 3586305

ug/L
1

'2 x dilution '2 x

ug/L ug/L

dilution

ug/L ug/L up/L

SEMI-VOLAT1LES
shenoi
Dis(2-Chioro«invi|Einer
2-Chloroonenol
1 .3-Dicniorooenzena
1 4-DicnioroDen2ene
1 .2-Dicnlorobenzenfl
2-Metnyipnenoi
2 2'-oxyDisU-Chtaroorooanej
4-Metnyipnanoi
N-Nitroso-ai-n-oropyiamme
Hexacnioroetnane
Nitrobenzene
soonorone

2-Nitroonenol
2 4-Dimemylpnenol
bis(2-Chtoroetnoxv)metnane
2.4-Dichloropnenoi
1 .2.4-Tricnlorobenzene
NaDnmaiene
4-Chloroaniline
Hexacntorobutaaiene
•:-f'niDro-.'-Mt:lnviDreno(

2-Melhvlnapntnalene
Hexacnlprocvciooentaaiene
2.4.6-Tnchloroonenol
2.4.5-TncnloroDnenol
2-Chlpronaonmalene
2-Nitroaniline

Dimetnylphthatate
Acenapnthylene
2.6-Oinurotoiue.ne
3-Nttroanitine
Acenapntnene
? J-Diniiroonenoi
4-NnrODnenoi
Dibenzoturan
2.4-Diniirototuene
Dietnyipntnataie
4-Chloropnenyi-pnenvietrter
Fruorene
4-Nitroanmne
4 ,6-Oimtro-2-metny!pnenol
^-nitrosoaipnenyiamine
4-Bromopnenyi-pnenylether
Hexacniorooenzene
Pentacnloropnenol
Pnenantnrene
Amnracene
CaroazPle
Di-n-outvipntnaiate
Ruoraninene
Pvrene
Butylbenzyipmnataie
3 3'-Oicnlorobenziaine
Benzol alantnracene
Chrysene
Dis(2-«lhyln8xyiiphtnaiate
Di-n-ociviphtnaiale
Benzol 6 Kluorantrwne
Benzolklfluorantnene
Benzoiajpyrene
inaeno( 1 .2.3-caipyrene
Dibenzi a,n lantnracene
Benzol a. n.noarviene

10 U
10 U i
10 U i

10 Ui
10 U i
10 U i
10 U !
10 UJi

. 10 U i
10 U !
10 U i
10 U 1
10 U i
10 U :

10 U i
10 U •
10 U i
10 U :
10 u ;
10 u ;
10 U i
'. 1- U
10 U i
10 uji
10 U i
25 U!
10 U i
25 U i
10 U i
10 U i
10 U I
25 U i
10 U i
25 U '
25 UJ!
10 U •:
10 U i
10 U i
10 U i
10 U ;
25 U :
25 U!
10 U i
10 U ;
10 U \
25 U i
10 Ui
10 u :
10 u ;
10 Ui
10 U i
10 U i
10 U i
10 UJ;
10 Ui
10 U i
10 UJi
10 U !
10 U i
10 UJi
10 U i
10 U i
10 U i
10 U •

•110
10 U i
10 U i
10: U i
10 U i
10 U i
10' U i
10! UJi
22 !
to: U !
10 u ;
10 U I

0.6 J :
10- U I
10 U i
10 u ;
10 U !
10 U !
6 J :

10 U i
10 U i
10 U
12 :

10 UJi
10 U i
25i U i
10. U i
25 U i
10 U i
10! U 1
10 U i
25- U i

1 j ;
25 U ;

25 UJi
1 J :

10 U
10' U i
10 U i

1 J i
25. U i
25' U !
10; U I
101 U i
10 U i
25i U ;
0.9 J i
10 U :
10 U i

1 J i

10 u ;
10 U :

10 u ;
10: UJi

10. U i
10' U i
10' UJi
10. U i
10 u !
10' UJ:
10 U I
10 U i
10: U ;

10 U :

•110
10 U i
10 U :
10 U !
10 U !
10 U i
10 U i
10! UJi
24 i
10: U i

io- u ;
10: u :

0.6 J i
10 U i
10 U i
10i U i
10 U i
10 U i
6 j :

10- u i
10 u ;
10 U -
12 '-
10, UJi
10. U i

25i U i
10; U !
25 U i
10. U i
10! 0 i
10 U i
25 U i

1 J i
25 U
25 UJi

1 J .
10' U i
10; U i
10: U i

1 J i
25! U i
25i U i
10i U !
10' U I
10 U !
25 U !
0.9 J i
10 U i
10 U i
10 U i
10 U i
10 U ;
10; u ;

' 10' UJi
10 U '
10: U i
10- UJi
10' U i
10- U i
10' UJi
10 U i
10' U i
10 U i
10 U :

10 U
10 U
10 U
10^ U :
10 U
10 U :

10 U i
10'UJ.
10' U :
10 U i
10 U
10 U :
10 U
10 U
10 U
10 U
10 U ,
10 U ,
10 U
10 U
10 U
10 U
10 U
10 UJ.
10 U
25 U :
10 U i
25 U .
10. U i
10 U i
10 U .
25 U
10 U
25 U
25 UJ
10 U
10 U
10 U
10 U ;
10 U •
25 U :

25 U
10 U .
10 U .
10 U '
25 U
10 U
10 U
10 U
10 UJ,
10 U
10 U .
10. UJ:
10 UJ:
10 U •
10 U :

10 UJ;

10 UJi
10 U i
10 U •'
10 U ,

10 U :
10 U
10 U

10 U
10 U
10 U
10 U :

10 U
10 U :

10; U '
10, uji
10 U i
10' U i
10' U ;
10 U I
10 U '•-
10 U .
10 U
10 U
10 U !

10 U
10 U :

10. U '•

10 U •
10 U
10 U :
10. UJi
10 U i
25 Ui
10' U i
25 u;
10 U i
10 U :

10 U :

25 U i
10 U :

25 U
25 UJ;

10 U
10 U ;
10 U i
10' U !
10 U i

25! Ui
25' U :
10. U i
10' Ui
10 U :
25. U
10 U i
10 U '
10 U i

10': UJi

10 U i
10 U
10-UJ,
tOlUJi
10 U :
10 U :
10. UJ:
10. UJi
10' U :

10. U i
10 U i
10 U i

10 U -:
10' U :

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U •
10 U :

10 U
10 U
10 U
10 U
10 U
10 U
10 U :
10 U
10 U .
10 U
10 U
10 U
10 U
10 uj:
10 U
25 U :

10 U
25 U
10 U •
10 U :

10 U
25 U
10 U
25 U
25 UJ,
10 U
10 U :
10 U
10 U :
10- U :
25 U i
25 U i
10' U i
10' U i-
10 U .
25 U
10. U
10 U
10, U i
10, UJi
10. U •
10 U
10 UJ
10 UJi
10: U i
10 u ;
10 UJ
10 UJ:
10 U
10 U
10 U :

10- U :

10- U i
10 U

3 J
10 U
10 U
10 U
10' U
10 U
10 U
10, UJ
10; U
10 U
10 U
10 U
10' U
10 U
10 U
10 U
10. U
10: u

10, U
101 U
10' U
10 U
10. U
10'UJ
10 U
25. U
10: U
25 U
10! U

10i U
10 U
25' U
10 U
25 U
25; UJ
10; u
10: U
10 U
101 U
10' U
25: U
25! U
101 U
101 U
101 U
25i U
10t U
10 U
101 U
101 UJ
10! U
10; U
10! UJ
10' UJ
10! U

10i U
10! UJ

10IUJ
101 U
10' U
10. U
101 U
10i U
10 U

U - non-deteci
J - estimated below CRQL

E - estimated aoove CRQL
JN - estimated oresumptive 400597
R - reiected Page 1 °' 5



SITE NAME Li Tunosien. Glen Cove. NY

PROJECT* 8001-202

Non-RAS CASE NOISI 35847 and 35910

_ . .

LAB NAME Southwest Laboratory of

Oklahoma Inc

AQUEOUS

Sampie ID N:- LT-GW-MP-11D LT-Gw- -.»/-•• LT-GW-MP-18D LT-GW-MP.18S LT-GW-MP-16S LT-GW-MP

L3D ION' 3588402 3S8b*'-. 3588404 35884.06

Units

dilution Factor

ugA uoy

i 1
uoA ugA
i

€
16D LT-GW-GM-e

3591002 3591003 359200:

uoA uo/L uoA
1

i '2 x dilution
SEMI-VOLATILES :

Phenol

ois(2-Cnioroetnyi)Etner

2-Chloroonenoi

1 3-Dicnlorobenzene :

1 4-Oicniorooenzene

1 .2-DicnioroDenzene

2-Methyionenoi

2.2'-oxypis( 1 -Chlorooropane I

4-Memylpnenoi i

N-Nitroso-oi-n-oropyiamine '

Hexacnioroetnane •

Nitrobenzene •

Isopnorone :

2-Nitroonenot

2.4-Dimetnylpnenol :

bis(2-Chloroethoxy)memane '

2.4-Dicnlorophenoi

1 2.4-Tnchtorobenzene •

Naphthalene

4-Chloroanmne :

Hexachlorooutaatene •

~-r,hioro-3-Melnv!Dneroi

2-Metnvinapntnaiene
Hexacntorocyclooentaoiene

24 6-Trichioroonenoi

2.4.5-Tnchtoropnenol ;

2-Chloronaphtnalene

2-Nitroaniline

Dimemyiphmaiate :

Acenaohtnylene ;

2.6-Dinittotoiuene

3-Nitroaniline :

Acenaonthene :

? 4-DmisroDnenoi

~-NrtroDnenoi

DiDenzoturan

2 J-Dini!rotoluene

Dietnvionthaiate

4-CnloroDnenvl-pnenviemer

Fluorene

J-Nitroanmne

4 6-Dinitro-2-metriyipneno) i

N-nttrosoaiohenvlamine

4-Bromophenyi-pnenviether ;

He*acniorobenzene ;

Pentacnioropnenol •

Pnenantnrene i

Anthracene ;

Carpazole :

Di-n-Dutylphthalate i

Fluorantnene

Pyrene

Buiyioenzvipnthaiate

2 3 -Dichlorooenzone

Benzol a lantnracene

Chrysene

Disl2-ethylhexyijpnmaiate

Di-n-octyipntnaiate

jienzolbWuoranlnene

Benzol kltluoramnene

Ber\io\a\pvreoe

Inoenod ,2.3-caipyrene

Dipenzta.niantnracene

Benzoia.n.lloerviene

10 u
10 U :

10 U ;
10 U ;
10 U I
10 U •
10 U
10 U !

10. U i
10 U !
10 U i
10 u ;
10, U !
10 U !
10 U i
10 U I
10 U ;
10 U i
10 U i
10 U ;
10 U :

;o u :
10 U i
10 u :

10 U :

25 U !

10 U i

25 U I

10 U i

10 u :
10 U !

25. U '••
10 U i
25 U
25 U
10 U ••
10 U
10 U :

10 U '

10 U i

25 U i

25 U i

10 U i

10 U i

10 U i

25 U !

10. U !

10 U \

10 U i

10 U i

10 U ;

10 U :

10 U :

10 U I

10 U i

10 U i

27 U :

10 U :

10 U .

10 U

to u .
10 U

10 U

10 U '•

10 U :

10 U :

10 u :
10 U i

10 U i

10 U i

10 U !

10 U i
10< U i
10! u ;
10! U i

10 U I
10: U i
10 U ;
10: U i
10; U !
10: U !

101 U !

10' U :

10. U i

10 U i

10 U

10 U :

10 U i

10 U !

25 U i

10, U !

25' U i

10; u i
10 U i
10 u :
25, U i

10 U i

25 U

25 U .

10 U

10 U

10 U .

10 u ;
10 U :
25 U i
25: U ;
10: U !
10: U j
10' U i
25 U :

10 U i
10' U i
10: u i
10; u i
10 u :
10 u :
10 U '
1Q. U I
10' U i
10: U i
10 U ;
10 u ;
10 U !

10 U i

tQ, U i

10' U '••

10: U i

10 U i

10 U >

10 U :

10 U i
10: U !
10' U I
10, D:
10' U i
10i U I
101 U i
10i U j
101 U i
10. U!

2 J i
101 U i
10! U !
10! U i

10' U i
10: u i
10. U :

10 U i
10 U

10 U

10 U ;

10 U i

10 U i

25: Ui

10 U i

25' U :

10i U i

10! U :
10 U i
25i U i
10 u ;
25 U •

25 U i

10 U :

10 U ;

10 U i

10 u :
10: U i
25! U]

25'. U !

10! U ;

10, U i

10 U i

25. U i

10. U !

10 U !

101 U i

10: U i

id u ;
10' U i
10. U i
10 U :

10 U i
10: U i
10 U ;

10 u ;
10 U ;
10 U :

10 U ;
10; u i
10 U !
10' U i

10 U

10 u :
10 U :

10 U '

10 u :
10 U •
10 u :
10 U i

1 J i
10. U :

10 U ;
10 u ;
10' U i

10 U .

10. U !
10 u -:
10 U i
10 U i
39
10 U
10 U

10 U

•94

10 U i

10 U :

25 U -..
I0i u ;
25. U ,

101 u ;
10' U \

10 U -

25 U \

5 J

25 U

25 U :

8 J .

10 U :

10 U

10 u ;
7 J :

25 U :
25 Ui
10. U !
10 u i
10 U i

25 U i

6 J ;
10 U i

10' U i

10: U i

10 U .

10 U :

10. U :

10 U :

10 U :

10 U '••

10 U :

10 U i

10 U i

10 U

10 U i

10. U i

10 U i

10 U

10 U

10 U

10 U

10 U :

10 U

10 U

10 U

10 U

10 U I

10 U i

10 U !
10 U -
10 U !

10 U
10 u ;
10 U

10 U i

10 U

10 U

10 U

10 U

10 u
10 U :

10 u
10 U
25 U
10 U '
25 U
10' u ;
10 U !

10 U
25 U ;
10 U
:s u
25 U

10 U

10 U

10 U

10 U

10 U

25 U ;
25 U :

10 U !

10 U ••

10 U :

25 U :

10. U i

10 U .

10 U i

10 U i

10 U ;

10 U :

10 U >

10 u :
10 U

10 U

10 U

10 U :

10 U :

10 U :

10 U :

10 U :

10 U

10 U

10 U

10 U

10 'J

10 U

10 U

10 U

10 U

10 U •

10 U ;

10 U i

10 u ;
10 U •

10 U :

10 U i

10 U ;

10 U i
10 U !
10 U !

10 U :

10 U ;

10 u :
10 U .
10 U !

10 u i
10 U ;

25 U i
10 U ;

25 U ;

10 U i

10 U !

10 u ;
25 U I
10 U i
25 U
25 U :

10 U .
10 U :
10 U

10 u ;
10 U i
25 U i
25 U i
10 U i
10 U i
10 U !

25 U i
10 U !
10 U i
10 U !

10 U i
10 U i
10 U :
10 U i
10 u ;
10 U !

10 U !

10 u :
10 U i

10 U i

10 U ;

10 U i

10 U i

10 U •

10 U I

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10. U
10 U
10 U
10: U
lOi U
10 U
10 U
10 U
10 U
io""u"

••••"••JojJl
10 UJ

id u]
25' Uj
10 U~L
25_-V-l
101 U_J
10 U
10 U
25: U
10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25. U
25 U
10: U
10i U
10' U
25: U.
10; u
10' U
10! U
10: U

10: U
10' U
io""u
10 U
101 U
10: U
10 U

~~i6~u
10 U
10 U
10: U
101 U
10i U
10 U

U - non-aetea
J - estimated below CRQL
E - estimated above CRQL
JN - estimated presumptive
R - reiectea Page 2 of 5
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SITE NAME. Li Tunosien Own Cove. NY
PROJECTS 8001-2C2
Non.RAS CASENOisi 25847 ana 35910
LAB NAME Souinwesl Laowalory ot

Oktanoma inc

AQUEOUS
Sampie ID No
Lao ID No

Units
Dilution Factor

SEMI-VOLA TILES
Pnenoi
oiS(2-Ch!oroetnvl)Etner
2-Cnloroonenot
1 3-DicnioroDenzene
1 4-Dich)oropenzene
1 2-Dicnlorooenzene
2-Memylpnenoi
2 2'-OKvDiS(l-Chloroocooanei
4-Metnyionenoi
N-Nitroso-ai-n-prooviamine
Hexacnloroetnane
Nitrobenzene
Isoonorone
2-NnroDnenoi
2 d-Dimetnylphenoi
bis(2-Chloroetnoxyimetnane
2.4-Dicnioroonenoi
1 2.4-TrichioroDenzene
Naontnaiene
4-Chloroanihne
Hexacniorooutadiene
••-Cf'.lcfo-S-MeinvtDnepci
2-Metnvinaontnaiene

Hexacniorocyciooentaaiene
2.4 6-Tncnlorooneno1

2.4.5-TrvcntorODnenot
2-Chloronapnthaiene
2-Nitroanilme
Oimetnvlpntnalate
Acenapntrwiene
2 5-Dinnrotoiuene
3-Nitroannine
Acenaonmene
? -4-DinnroDnenol
4-NitroDnenoi
Dioenzoruran
2 4-Dinitro!oluene
Dieinvipntnaiate
--Oriforoonenyl-onenv'einer
Fluorene
•a-Niuoanmne
- 6-Dinnro-2-meinvlpnenoi
N-niirosoaionenyiamine
•i-Bromopnenyl-onenvietner
Hexacniorooenzene
Pentacnioroonenoi
Pnenaninrene
Antnracene
Caroazoie
Di-n-Dutyipntnaiate
Fiuoranmene
^viene
BuiviDenzyipmnaiaie
3 3'-Dicntorooenziaine
Benzoi a (anthracene

Clrvsene
bisi 2-etnvlnexyl)pntna:aie
Di-n-octvionthaiate
5en2oiD)l5uoraninene
Benzol K jfiuorantnene
Eenzo'aipvrene

inaenot 1 2.3-caipyrene
D'Denzia niantnracene
Benzoic n hoerviene

— '-

..

.-V

_ __ . -

. . . . . .

LT-GW-EMW1 LT-GW-MP-5 LT-GW-GM-13 LT-GVV-MP-19D

35920.03
utl/L
. 2

10 U •
10 U ;
10 U ':

10 U !
10 u ;
10 U -
10 u :
10 U
10 U E

10 u ;
: to u :

10 u :
to U ;
10 U !
10. u ;
10' U i
10- u ;
10- u ;
10 U '•
10. U !
10 U !
10 U
10 U •
10 U '-
10 U
25 U !
10 U !
25 U !
10 U !
10 U <
10 U
25 U :
10 U i
25 U
25 U
10 U i
10 U !
10 U
10 U •
10 U .
25. U !•
25 U i
10 U .
10 U :;

10 u ;
25 U
10 u ;
10 U i
10 U i
10 U i
10 U :
10 U
10 U
10 U i
10 U
10 U
10 U :
10 U :
10 U i
10 U '
10 U
10 U
10 U .
10 U

35951 02

ug/L

10 U
10 U
10 U :
10 U :

10 U ;
10 U ,
10 u :
10 U :
10 u ;
10 U :
10' U I
10 U '-
10 U '.
10 U i
10- U
10- u
10. U
10! U
10' U
10' U
10 U
10 U
10 U .
10 U ;

10 U
25 U .
10' U i
25= U i
10 u ;
10 U i
10 U .
25 U ;
10' U i
25 U •
25 U !
10 U '
10 U :

10 U '
10 U
10 U .
25 U ;

25 U ;
10 U :
10 U .
10 U '
25 U
10 U
10 U
10 U
10. U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

35951 03

ug/L
i

10 U
10 U i
i6"~uT~
10 U i
10 U i
10 U ;
10 U :
10 U .
10 U
10 U
10 U •
10 U :
10 U '.
10 U :
10 U :
10 U ;
10 U ;
10 U i
10 U
10 U ;

10 U !

•o u
0.7 J
10 U
10 U
25 U ,
10 U ,
25 U :
10 u ;
10 u i
10 U i
25 U .
10 U ;
25 U
25 U :
10 U ;
10 U :
10 U
10 U
io" If"
25 U :

25 U :
10 U
10 U .
10 U ;
25 U
10 U
10 U
10 U ,
10 U |
10 U •
10 U
10 U
10 U .
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

35951 04

ug/L
1

10 U
10 U
10 U :

10 U I
10 U :

10 U
10 U
10 U
10 U
10 U
10 U !
10 U :
10 U !

10' U
10: U
10 U
10- U
10 U
10 U
10 U
10 U •
10 U
10 U
10 U
10 U
25 U
10' U
25 U
10 U
10 U
10 U
25 U
10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
to u
10 U
10 U
10 U

- - -•- -

LT-GW-GM-14B LT-GW-GM-1C
35951 05

ug/L

"5 x dilution

10 U
10 U

1 J
10 U ,
10 U
10 U
2 J

10 U
•150

10 U
10 U
10 u .
10 U
10 U :

2 J
10 U
10 u :
10 U
10 U
10 U :
10 U
10 U
10 U
10 U

05 J
1 J

10 U :

25 U
10 U ,
10 U :

10 U
25 U .
10. U ':

25 U
25 U
10 U
10 U
10 U .
10 U
10 U
25 U
25 U ,
10 U
10 U
10 u

0.6 J -
10 u
10 U
10 U '

: 10 U '
i 10 U

10 U
10 U
10 U -
10 U
10 U

; 10 u i
: to u

10 U
to u
10 U
10 U
10 U
10 U

2596403
uOy'L

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 u
10 U
10 U
10 U

0.6 J
10 U
10 U

i'b" u '
10 U
10 U
25 U
10 U
25 U
10 U
10 U
10 U
25 U

'10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
to u
25 U
10 U
10 U
10 U
10 U
10 U
;o U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

T-GW-MW-8S
35964 04

ug/L

uT IT
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
25 U
10i U
25~U"
10' U
10- U
10 U
25 U
10 U
25 U
25 U
10 U
icFu"
10; U

i"6~"ii"
i'b u
— —
25 U
10 U
10 U
10 U
25' U
to u
10 U
10 U
10' U
10. U
i"b'""u"
i"b""u"
10. U
10 U
ib""u
10 U
10 U
10 U
10 U
10 u
10' U
10' U
10 U

U - non-fleiect
j - estimated oeiow CRQL
ii - ^stimateo acove CRCL
JN - estimated presumptive

P. - teiecied Page 3 of 5
400599



SITE NAME. Li Tuncsten. Glen Cove. NY

PROJECT)* 8001-202

Non-RAS CASE NOfsi 25847 and 35910

LAB NAME Soutnwest Laooratory of

Oklahoma me

AQUEOUS

Sample ID No

Lao ID No

Units

Dilution FaCTor

- -

LT-GW-MW-8D LT-GW-MW-10 LT-GW-WP-4D LT-GW-GM-12 LT-GW-GM-25 IT-GW-EMW-4 LT-GW-KON~

35964 05 35964 06 36014 06 360.14 09 36014 ', 36014 03 36014 0-4

ug/L
c

ug/L ug/L ug/L ug/L -JQ/L -3/L

"20 x dilution
SEMI-VOLAT1LES

Pnenol
Dis(2-Chioroetnvi)E!ner

2-Chloroorienoi

1 3-DicntoroDenzene

1 .4-DicnioroDsnzene

V2-DicnioroDenzene

2-Methylphenol

2.2'-oxyDis(l-ChloroDrooane)

d-Methvlonenoi

N-Nitroso-ai-n-oroDyi3mine

Hexachloroethane

NitroDenzene

soonorone

2-Nttroonenoi

2 4-Dimetnyipnenoi

Disi2-Chloroetnoxvimetnane

2.4-Dicnioropnenoi

: 2 4-TncnioroDenzene

Naontnaiene

4-Chloroannine
HexacnioroDutaaiene
-i-Criicro-.i-f.V'invi:^-;'^

2-Meihv'napntnaiene

Hexacniorocvciooentaoiene

2 4 5-TricnioroDnenoi

2 4.5-Tncnioroonenot

2 -Chloronaontnaiene

2-Nitroaniiine

Dimeinvipninaiaie

Acenaonthviene

2 5-Dmitroioluene

3-Nitroaniiine

Acenaomnene

2 4-DmitroDnenci

-i-Nitroonenoi

DiDenzoruran

.: 4-Dmitrotoiuene

Dietnviontnaiate

- -CnicroDnenvi-onenvietner

Ruorene

-i-Niiroaniime

4 6-DinufQ-2-metny!onenoi

N-nitrosoaiDnenviamme

4-Bromoonenyi-Dnenviemer

Hexacniorooenzene

Peniacmoropneno!

^^pp^ninrene

Annracene

Caroazoie

Di-n-DuivlDhthaiale

Fiuotarunene

•~ ,'.'Rne

BuivinenzviDnmaiate

3 j'-DicntoroDenziome

3enzoi a lantnracene

f.nrvsene

r,i$(2-einvinexyi)pntnaiaie

Di-o-ocrvionthaiate

SenzoiDifluorantnene

aenzciMliuoraninene

Benzoiaipyrene

inaenof 1.2.3-caiovtene

DiDenzia niantnracene

•jffnzcia n hrerviene

130 U
50 U '
50 U
13 J
28 J

260
88
50 U ;

: 160
50 Ui
50 U i

50 U I
5 J .

50 U

50 U :
50 U -

50 U ;
50 U ;

280

50 U :
50 U
£0 U

13 J
50 U :

50 U_

i2(T"u".
50 U ;

120 U
50 U .
50 U .
50 U

120 U
50 U :

120 U
120 U

50 U .
50 U
50""U
50""G
so' u

120 U :

120 U .
50 U

50 U ;

50 U :

120 U

50 U

50 U

50 U

150

50 U

SO U

50 U

50 U :

50 U
50 U

50 U ••
50 U

50 U ;

50 U -
50 U

50 U .
50 U
50 U

54

10 U

10 U :

12 :
40

"450

"140 J ,

10 u ;
"140 J i

10. U i
10 U ;
10 u :
54 :

10 U

67

10 U I

10. U ;

10 U :

"760

10 U :

10 U :

10 U

26

10 u :
10 U

25 U :

10 U :

25 U :

10 U ;

10 U :

10 u ;
25. U !

0.8 J :
25 U
25 U '
10 U ;
10 U .
43
10 U :

07 1"
25. U i

25 U i
10 U .
10 U '
10 U

1 J :

1 J
10 U

10 U ••
"230

10 U ;

10 U
4 J .

10 U !

10 U :

10 U

"830

6 J :

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U .

10 U :

10 U :

10 U

10 U

10 U :

10 U ;
10: U !
10 U i
10 U .

10 u :
10 U
10 U :

10. U :

10 U i

10 U :

10 U

10 U

10 U :
10 U
io""u"
i'b u"
10 U

to u
25 U
10 U ;
25 U ;

10 u •
10 U

10 U

25 U"

10 U

25 U

25 UJ

10 U .

10 U

i"b""u'"
10 U .

16 u"
25 U :
25 U ;

10 U :

10 U
10 U
25 U
10 U
10 U

10 U
10 U .
10 U
10 LJ

10 U
10 U
10 U
10 U
10 U .
10 U
10 UJ:

10 UJ
10 U

10 u"
10 U _
10 U "

10 U

10 U
10 U
10 U
10 U
10 U
10 U :

10 U :

10, u ;
10 U
10 U

10 U

10 U

10 U ,
10 U :

10 u ;
10 U i
10 U ••
to u
ib""u
10 U
io"'"iT
i'b""u
10 U ••

10 U

25 U :

10 U

25 U :

10 U

10 U

uTTi
25""U
10 u :
25 U _
2T"uT
10 U

10 U

i'b""u
to u
io"u
25 U

25 U

10 U

10 U

10 U :

25 U

10 U

10 U

10 U

30

10 U

10 U

10 U

10 U

10 U

10 U

0.8 J

10 U

10 UJ

10 UJ.

10 U

10" u
"10" u "
"10" u "

10 U

10 U

10 U

10 U •

10 U

10 U

10 U .

10 U :

10 U
10 u :
10 U

10 U .
10 U
10 U

10 U
10 U

10 U :

10 U •
07 J

10 U .
10 U

'.0 U

10 U

10 U

10 U

25 U :

10 U :

25 U
10 U
10 U
10 U

25""u
10 U
25 U
25~"ir
10 U

,o""u""
i'6""U
T6"D"
10 U
25 U :

25"u"
to u
10 U

10 U

25 U

10 U

id" "0 "
10 U
44

10 U

10 U

O B J

10 U

10 U

10 U

10

to u .
10 U

10 U

10 U

10 u"
to" u"
10~ U

<0 U

1 6" U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U
10 U
10 U

10 U

ib""u
to u
10 U

10 U
10 U

ib""u
10 U
10 U

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10 U

25" U

10 U

:5"u ""
25" u" "
Tb""u"
16" u
io~"U
To" u
10 U
25 U
25~-jj:
10 U

10 U

10 U

25 U

10 U

ib""u "
ib""u
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 UJ

10 U

10 U

10 U

to" u

ib""'u"
i"6"""u"

~""io""u
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U

10 U
fo"u
10 U
id""u"
io u"
10 U

Yo""u"
10 U
10 U

i'b"""u"
10 U

10 U

10 U

25 U

10 U

25 U

10 U

10 U

10- U
25"""u"

10 U
25"""u"

25 ""u"

ib""u"
i'b""u"
ib~"u"

"io"' u
io u
25 U
"aT'ii"
10 U
10. U
10 U
25 U
10 U

"••--"—

i'b" u
08, J
10 U

10 U

10 U
10 U
10 U

10 U

i'b""u"
10 U

'"Tb""u"
10 UJ
10 U
10 U
10" u
10 U

U - non-delect
^ • estimated Deiow CROL
i: - esiimatea aocve CRCL
JN - estimatea oresumotive
R - rejected Page 4 of 5
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SITE NAME Li Tunasien Glen Cave. NY
PROJECTS 8001-2C2
Non-RASCASE NOis. 35847 ana 35910
LAB NAME Soutnwesl Laooratorv o(

Oklanoma me

&QUEOUS
Sample ID No LT-GW-FB-01
Lao ID No " ' 35847 05
Unns
)nution Factor

SEMI-VOLAT1LES "
Pnenoi
D]Sl2-Chloroeinvl>Etner
2-Cntoropnenoi
'i 3-D'cnloroDenrene
i 4-DicnioroDenzene
'' 2-DicnloroDenzene
2-Metnvlonenoi
2.2'-oxvois( 1 -Chloroorooanei
4-Melnvipnenol
N-Nitroso-oi-n-propyiamine
Hexacnioroetnane
Nitropenzene
Isocnorone
2-Nitroonenol
2.4-Dimetnviohenoi
pis(2-Cnioroetnoxyimemane
2 4-Oicnloroonenoi
i 2 4-TncnioroDenzene
Napnmaiene
4-Cnioroaninne
Hexacntoroputaaiene
••-<'.-' -fo-o-iVieinvione- ..
j-Metnvinaomnaiene
Hexacniorocvciooentaaiene
2 4 6-Tncnioropnenol
2A5-Tnchloroorienol
2-Chioronaontnalene
2-Nitroanitine
DimeinvlDntnaiate
Acenapntnyiene
2.6-Dinitrotoluene
3-Niuoannine
Acenaontnene
2 4-[)iniiroonenoi
-•Nuroonenoi
Dioenzoturan
2 4-Oinitratotuene
jietnvipntnaiate
-•O^'D.'oonenvi-pnenveiner
"•^Ofene
M-Nitfoaninne
4 6-Dinitro-2-metnvipnenoi
N-niirosooipnenviamine
J-BfomoDnenyl-pnenvietner
Hexaoniorooenzene
Per.'.acnioroonenot
pnenantnrene
An;nracene
Carcazoie
Di-n-outyipntnaiate
Fiuorantnene

BuvioenzyiDntnaiate
j 3'-Oic/iioroDenziarne
3enzoi a lanmracene
!-r:r,'sene
osst 2-etnvinexyltpnma<a\e
Oi-n-octvipmnaiate
Benzoi D lliuoranlnene
Benzol Klfluoranmene
aenzoiajpyrene
inoenoi 1.2.3-ca)pvrene
DiDenzia.niantnracene
Henzcia n hoerviene

ug/l

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

to
10

10

10

10
io"
10

10

10

25

10

25

0.6

10

10

25

10

25

25

10

10

4

10
:o
25
25
10

10
10
25
10
10
10
10
10
10

10

10

10

10
1

10

10

10

10

10

10

10

~LT-GW.FB-02"
35884 05

U

u
U

U :

u
u
U -
UJ

U :
__u_;
JJ_:

u'
U :

u
U :

u
u
u
u
u
u

u
UJ
u
u
u ,
U ;
J •
U i
u
U :

U :

u
UJ
u •
u •
j
u
u
u
u .
u
u
u
u
u
u
u
U i
u
u
u
UJ:

u
u
JB
u
u
UJ1

u
u .
u
u

ug'L

1

10

. 10
10

10

10

10

10

10

10

10

10'

10

10

10

10

10

10

10

10

10

• to
To"
10

10

10
25
10
25:

10

10

10

25

10

25

25

10

10

10

10
To"
25
25
10

10
to
25:

10

10

10

1

10

10

10

10

10

10

6

10

10

10

10

10

10

10

Tf.GW~FB<)3
"3592004

ug/L

U

U .
U :

U :

U

U

U .
U

u :
U i
U :

U ;
U :
U i
U !
u ;
U i
U ;
u .
u
u
u
u
U ;

u
u -;
U !
u ;
U i
U i
U !
U i
u \ .
U :

u
u •
u
u •
u
u
u '••
U !
u :
u •••
U :
U i
U '
U .
U E

JB;
u ;

u
u
U i
u
u
JB;

U :
u :
U '
U :

U :

U :

U

10

10

10

10

10

10

10

10

10'

10

10

10

10'

10

10

10

10

10

10

10

10

iO

10

10

10

25

101

25

10

10'

10

25

10

25

25

10

10

10

10
10

25

25

10

10

10

25

10

10

10

0.5.
10

10

0.6

10

10

10

5

10

10

10

10

10

to
10

LT.GW-FB-04
35S64 02

ug/L

U -
U .
U

U !
U :

U
U :
U i
U i
u ;
U :
U ':

U !
U i
U ;
U !
U !
u :
u
u ;

u :

u
u •
u
U ;
U i
U !
u i
U ;
U i
U :
U !
U !
U

U i
U :

U
u :
U :
u
U i
u :
U !
U i

U !
U i
u ••
u -
U i
JB!
U !
U :

J i
U ;

u
u
JB;
U i
U !
U i
u •
u E

U ;
u

1

10

10

10

10

10

10

10

10

10.

10

10.

10

10

10

10

10

10

10

10

10

10

10

10

10

10

25

10

25

10

10

10

25

10

25

25

10

10

10

10
10

25

25

10

10

10

25

10

10

10

0.6

10

10

10

10

10

10

10

10

10

10

10

to
10

-.0

LT-GW-FB-C5
3601402

uti-'L

U

U
u .
u .
u
u
u
u
U '
U '
u •
U -
U i
U :

U !
u
U i

u •
u
u
u
u
u
u
u
u .
U !
u ;
U !

U i
u .
u :
U :

u
u
u ,
'u'"
u
u
u
u .
U :
U '
U :

u
U ':

u •
u .
U !
JB;
u .
u
u ,
U :

u
u
u
u
U '
U :
U '
u •
U '
u

10

10

10

10

10
To"
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

To"
10

10

25

10

25

10

10

10

25

10

25

25

10
To"
10
10
10
25

25

10

10

10

25

10

10

10

10

10

10

10

10

10

10

6
To
10

10
10
10

10

10

u"
u"
u
u
u"
0
u
u
u
u
u
u
u
u
u
u
u
u"
u
u
u
u
u
u
u"
u
u
0"
u"
u
u
u
u
u
u
0
u"
u
u
u
u
"u"
u
u

"u"
u
u
u

"u"
u
u
u
u
u
u
u.......

'If
"u"
UJ

u
u
u
u

U - non-detect
_ • estimaiea below CRQL
E - esumaiea aoove CRQL
j:,' - estimated presumotive
R - (ejecteo

400601
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'.-.Ill- N.-.MI 1 i lungsl-ii '...Inn i , v.' N'i

PKOJECI - e.uoi-20::

Hon.RASC-iE UOtsi 35H-17 iin.l !'j5l(i

LAB NAMf: Southwest 1 aboialoi) 'J

Oklahoma Inc

AQUEOUS \ '.

Sample in ii., i l l - G A M P - 2 0

lab ID No I 356-1702

Unils i ug/l

Dilution F a. 101 i 1

PESTICIDES/PCBs j

jiuha BHC: ; 005 Ii

Data BHC ! 005 U

della BHC { 0 05 U

gamma BH ilindane) ; 0 05 U

HeptacMoi j 0.05 U

Aldnn i DOS' U

Heptachlof r;'O«iJe : 0 05 U

Endositllan l \ 005- (1

Oieldnn ! 0 1 U

4 4-.DDC i 0 t U

Endnn 1 0 1 U

Endosullan .1 ! 0 1 LI

4 4'.DDD i 0 i LJ

Endosulfjn Milfale i 0 1 U

4 4'-DDl i 0 1 LJ

MelhOKycru .r i 0 5 U

Endnn ketone i 0 1 U

Endnn aldehyde \ 0 1 U

alpha-Chlouane j 0 05 LJ

gamma-Chl :rdane ; 0 05 U

Io*aphene i 5 IJ

Arocloi-101-i i 1 U

Aroclot . 1221 ; 2 U

4ioclor.t?3.' ! LJ

<wocto 12-1-' U

Aiocloi 1243 1 U

'lodor 125-1 j U

Atocloi-1261 i U

U-GW-MP-22D

35847 C3

ug/l.

1 '.

O D 5 - LJ

005; u
005J LJ

bos u
DOS U

D O S ' LJ

005 ii

0 0 5 * U

"oT ii
0 1 ' U

b i' u
o i: Li
0 i ' LJ

0 1 LJ

0 i' LJ

0 5 LJ

b i i ii
b i ' u

DOS' u
D O S ' u

5 U

r u
2 U

1 U

t ' u
r u
i' LJ

r u

•
LI GA'-'JS 1 I G'-.V MP 22S

31847 04 3MS3 02

ug/l. ug/l

1 1

005 ' n i 005 ' ii
005 11 i 005 ' U

005 U | 005' LJ

005 U i 0 0 5 ' LJ

005 U i 005 U

005 LI ! 005' LJ

005 U ] DOS' Li

005 ij 1 005J ii

"b i u 1 o r ii
0 1 ' U ! 0 1 : LJ

b i ' u 1 b i ' Li
b 1 u i 0047 ' j
b i u ! o i ' u
b i u i o i' ii
b i u 1 b i ' u
05 U ! 05' U

b i u i o i u
b i u | b i ' ii

005 U i 003l ' J

bos' u 1 D O S ' ii
5 U i 5" U
i' LI! i' u
2 U i 2 ii

in ' r u
1 1 1 ' I D

i u i i" Li
i ' u i . r u
i u i i' ii

1 1 GW MP-G

3586303 '.

ug/l. ,
1 i

j
005! U
bbsi u
bos' u
0 05j LJ
005: U
bbsi Li
b bs j i)
bos' u
oil u
0 1 i U

o ii u
b i! u
b i j u
o i; Li
b i i Li
b sj u
o i i Li
o i ! u

o.bsj Li
bbsi U

si u
i' u
2 U
i' u
r u
ii u
i' u
i u

1.1 GA' MP . ~j

:>5BG3 04

uq/l.

1 1

Oi l 5 LJ

005 ' u
bosi Li
bos' ii
bos i u
005

: Li

005 L)

005 U

u ii Li
0 ti LJ

0 1 : U

b i' u
o i u
0 1 LJ

0 1 U

05' ii
01 ii

0 1 Li

005 U

005 U

5 Li

1 U

2 LJ

1 U

1 LJ

1 U

r u
1 U

i

: ii
I.I G'A'.GM 1 ' l.l-G'A' MP 111)

3586305 ' 3588402

ug/l ' , ug/l

1 ! i ' 1
":.'" ' rl i.

oos : u ] 005 u
bbsj u | DOS ii
bbsj LJ j bos ii
005! ij j 0.05 j U

bbsj U ] 0.022\ J

bbsi Li] bbsi u
b05J ill 005 O

005! Li | 0025: j

b ij u] b ii Li
b i | Li 1 b 1 ! u
b i ; Li I b i i ii
o'ij 'u j b i! u
b i; Li j b i u
bi iu ! " b.i u
bij Lii b ij ii
b"5J"u] 05] U
b.i I Li] b i u
b"i] Lii biii ii

bbsj Li] bbsi u
bbsi Lii 005 i' ii

'"si ii j s" ii
i I ii j i i ii
2| Li j 2' LJ

i i ii i i ' u
i; ii] ' i' u
i ' u I 1 ' u
i" u] i' u
i' u I T u

I I-GW-GM 11 '

35884 03

ug/l

' i

i •
oos! u
005i LJ

005i U

005
: LJ

bos' LJ
bbs ; u
005; LJ

bos' u
0 ' U

o ' Li
b ; u
b : ii
b I ii
0 ' U

b i u
o si u
o i; u
b i : u

b'bsj u
0 05 i LJ

5; LJ

ii ij

2' ij

i U

U

LJ

U

U

•

I I -GW-MP 1BD

35884 04

ug/l.

1

i
.

. j

ii05i iJ

DOS' u
obs' ij
005' ii
005' i.i
005 U

005: it

0035' J

b i ' ij
b i; u
0 i' U

b i ' u
o i' u
o i' u
o i' u
05' i.i
o i : tj
b i' u

005' u
bus u

5' ij
i' ij
2 tj

1 U

i u
i u
r u
r u

I.I G'A' MP ll'ii

3588406

"91
i ;

GOG i j

005 U

o o s ' u
0 4 '

033 i 1:

0 34 E

005 U

005 U

0 77 E

0 ij U

ogii

0 1' U

OM; R
o ij u

083i

osj ii
0 t IJ

0 1 ' U

005 ' u
005 U

5' u
r u
2 U

IJ
II
II
II
IJ

U non-delecl

J estimated below CRQL

E estimated above CRQL

JN - estimated presumptive

R rejected

30900^
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SHE D-'-Mi 1 i l./ngbl.vn Gltn Cove IIY

PHCUEOI '• H.'UI 20?

NOM HAS r si uoisi .i:.iiJ/ ,inj jyjiu
t.AB NAMt Soulhwesl 1 aboraloiy of

Oklahoma me

\ . . . i
AQUEOUS

Sain[Mii il> i..

Lab 1(3 rju
Unns
Dilution f-a; :ci

PESTICIOESJPCBs

alpha-BIIG

b«la-BHC
della-BHC
gamma-BH'- ilindanel

HepiacJilor

Aldnn

HeptachloF vponde
Endosultan t

3ieldnn

4.4'.DDG
Endnn
;ndO5ulfan n

4 4--DDD
Endosultan suiiale

4.4-.DOT
MelhoxycMl i

:ndnn Kelouc
:hdrin aldehyJu

alpha-Chlor lane

gamma -Cti'-Jfd3Me

Coxaphene

AloCkK-1016

A.rodor.1221

Arodot.123.-1

Ar odor- 124:

A'odor-12-H

Aioclor.irSI

AlodOf-1260

, ' ,

1 I (V.'. MP IbS I I G"A MP H>O 1.1 GW GM 9 1 1 iV.'. 1 M.'. 1 1 1 GA MI' 5

3WI002 359100! ' ' 3592002 ' J502003 ab'Jbl 02
ug/L ug'l.

t 1

oos! u
005. U

005 U

oos: u
665' u
005; ii

' "bos' u
005 U...... „

6 i' ij
b i ii
O I L !

6 ii u
b i! u
6 i ' u
bsi Li
bi; ij
b i ' u

005' ij

005. li
5, U.... „

?" u

i u
i" u
i u

oosi u
005] u
005i U

005: U
bbsi 'u
obsrU
6 05' ii

0029' J
6'i' u
b i: u
b i' ij
o i' u
b i ii
b i' u
6i' (i
05" u
6 i ' u
6 i • li

obs' ij
obs" li

s' li
j; (j
2 U
i" li
i' u
i' u

r n i i u

ug/L ug/L ug/L '

1 2 1

o.os' u
005 U

005 U

bos" u
obs' u
6.05: li
bos" u
6.05: U

6'i' u
b i u
b i u
6 i ' u
b i u
b i ' u
b i' u
as u
b.i u
61 li

bos u
'bos u

s\ u
i" li
2 U

i" u
i u
i u
i u

i
,

DOS' u
bosi li
005, U
bos' li
bb5J li
6 bsi ij
bbsj li
b.bs li
bii li
b i ii
0 ' U

b ' ii
' b ' li

b ' li
oil li
05^ li

o r li
6T li

oos ' li
bos' li

s' u
i' ii
2" u
r u
i' li
i" li
i" u

005

bos
005

b 6s
b bs
005

0.05

0.05

6'i
b i

....

u
li
u
u
u
u
u
u
u
u

b.i: u
b i li
b i li
b.i
6i
b"5

u
u
u

0 l| U

6. i
b bs

' bbs
' "5

u
ii
ii
li

i u
. . . . ' ?l.y

H U
i i ii
i li
i' li

i ' u i i ' u ! i u i iu iu

1 1 OW OM 1 .'.
35D5I 03

ugA.
1

0(15

0 05

005

!. . . . . . .

u
li
u

005i U

005! li

005

b bs'
005

oi
b i
0 1

o i
o i
b i
6 i
0 5

oi
o i

005

0 05

5
1

.' " ?i

1

i"
iii
i

u
ij
u
li
li
li
ii
ii
ii
li
li
ii
u
u
ii
li
'li
li
u
ii
u
ii
ii

!

1 1 GVv Ml' 191) ' 1 .1 . G'A'-GM- 1413 ! 1 I GWI'iM 111 II G/> M.'. H!'i ' i l l .
3595104 359M 05 | 359G4 03 310f>4 04 3

ug/l. ug/1. ! ug/1. ugl

' •' i ' i i ' • • ' • I

i •

005 : i)
bbs: u
005 U
obs; u
bbs'i li
bbs; li
0051 U

005. u
bi' u
b i' u
b ii u
b i ' ii
b i ; ii

' bii u
bi] 'ii
05] ii
b.il u
b i ! u

obs" u
bbs u

5" ii
i' u
2 ii
t u
i' u
i u

bos
005

005

6 05

i ' ! ;

• • i : i • • •
iijj 605; U ! bos j ii j

UJi bos', ii! bbsi ii
uJ! bos' lii bbs: Uj
'liJl 0051 u! bbs: u!

b.bs ujj bb5 ;ii| bo5 : u i
b.bs i1 u'ji bbsi i i j bbs'iii
OOSjUJi 005] U i 005! U
005

b'.'i
6 i

ujj oos; u .; obs: ii i
UJi oil ii | bi] ii
uJ| o i i ! ij j biu

0 I UJ! 0 1| U i 0 1 U

b i uJ! b i! u 1 b i: u
6 i
b.i
0.1

lij| b 1 : ii | 6 1 j u i j
oil b ij li I b ii u
uj! b ii iJi b i' u

05 UJi 05j Uj 05i U

b.ilujs b i| ii j 6 i ij
bi'uJ! b i ' i j ; b i! li

o'bs
6 05

5
1

UJi oos u i oos: u i
UJ! 6b5: u I oos' u i
oil sj ii! si u
OJl i! ij I i u I

2 [ill! 2 U [ 2 U j

iiUJl t u I i' u
i;u.i! i' ij| ij ii]
i 'ujj i ii 1 i 'u i

i ii iiuj; i u i r u j
t u i i'lu! i ul i 'u i

.'.' M.'. *)l >

)064 Oij

ugft
1

I

o osl ij
bos; u
oos j u
0051 U
bbsi ii
005 li

b bsi u
bos] ii
oti R

b i ii
o i9i e
o i| u

o'22| E
b.il u
o i ! iJ
bs u
bi u
b i u

0051 li

bbsi u
si ii
i' ii
2 U

i u
ii i)
i' u
i' u
i' u

U non-deled
J estimated below CRQL

E estimated above CRQl

JN - estimated presumptive

R Page 2 ol 3



SlILIi-.l.1.-. l iTungMC-n Gltn ;.:.o tli

PROjECt » 8001- 2C-:1

Non-RAS :- ' -SENOiSi 3!,84,' .iii.l 25912
1 AH UAMI Southwest LaboralDi-,. of

Oklahoma Inc

AQUEOUS

Sample it • I J.-i

Lab ID no
Unils

Dilution t .1. l'>i

PESTICIDES/PCBs

alpha-BHi.

bela-BHC

della-BHC
gamma-BHC t!>ndane)

HeptacNoi
Aldnn

HeplacNor epo*ide
Endosulfan 1

Dieldrin

4 4'-DDE
Endnn

Endosullai, II

4 4 ODD

Endosullui, senate
•M'-DDT

Met/ioxycJ.i.'.r
Endrin KeK.ne

Endrin aldehyde

alpha-Chlcrdane

gamma-CMo'dane
Toxaphem;

ArocJof-IOlu

Aroclot-12.'1

Arodof-1232
Afodo(.t2J2

Arocloi.1246
Aiodof.12-:.4

Aiodor.lTvJ

I-I-G,". M'A 1C
35564 06

ug/L
1

005' u
0 0 5 J U

04>63 ' R
n i 1 F
005 U
bos" Li
bos' u
bos' u

61 u
0 U

b ' Li
o ' u
b u
b ' u
b ' u
05 U
b i : u
b i ii

022" EN
005 U

5' u
r u
2 U

u
' u
. ^. „

ij

LT-G. ' . 1.11 41.
350 U OS

UCJ'I

1

i

005' u
oos i u
bbs" ii
005 l.i
005" U
005 U
005 U
005 U

0 1 U
b i u
b i d
b 1 u
b i u
b i u
b i u
05 U

b i u
b i u

005 U

005 U

5 U

i" u
2 U

ij u
1 U

1 U

1 U

1 U

LI G.'. GM t:
36Q14 09

ug/l
1

005 U

005' U

005 U
005 1.1

6'bl4' J

005 U

005 Li

005 U

b i ' u
" " b i ' u

b i "Li
b i u
b t u
b i " u
b i u
05' u
b i ij
b i u

005 U

bos u
5 U

i u
2 U

i u
1 U

i" u
1 U

1 U

1 I GA'-GM Ti
35014 \

ug/l.
1

I

005; u
o osi "u
005; U
n 05; ij

005J U

005! U

0051 U

obs; u
0 038 1 J

bii u
b i i u
b i i u
0 i" U
o i- u
o i i u
05J U

6 i: u
o i' u

obsi u
0 05. U

T u
i" u
2' u
r u
i Li
r u
r o
i' u

1 1 O-A i;M'.v-4
360 U 03

ug.l.
1

005

0.05

005

b fis
005

005

0 05

0,05

01

b i
b i
b i
b t
b i
0 1

05

01
0.1

005

005

5
1

2

i
i
i
i
1

u
Li
Li
ij
u

.u
u
u
u
u
u
u
u
ii
u
u
u
u
u
u
Li
Li
u
u
Li
u

u
u

i.r-G'A n.; ii (',.;• FB 01
360 MO-'. 3584705

ugl . ijg/L
1 : i 1

i

1 !

005J U{ 005

b bii i Li I b 05
bo5 : Li ! bbs
nns' Li f 005

oos: Li j" bbs
0 05: U I 0 05
005! U I 005

bos' Li | b.bs
o iuj o.i

" o i u 1 b i
o ' Li ! b.i
o ] Li j b i
o ' ul b i
o i' Li 1 b i
0 i U | 01...... - ^- j j j - —

b i i u | b i
b i' u I bi

o'os I u| bbs
D O S ' 0 i bbs
' 5" Lil 5

I'til i. . . . i .
2 U| 2

T U 1 1

r ui i
t U I 1

i" Li i j
. - i

1 U i 1

"u
u
u
u
u

.."..".
u
"ij

u
Li

"Li
u
u
"ij
u

"u
Li
Li
Li
Li
Li
Li
Li
u
Li
u
u

i T.GV.'.FB 02
35S64 05

uga
1

005

bbs
b bs
005

005

bbs
bbs
0.05

at
bi
b i
b i
6 i
6"i
b'i
05

:::::" : ?..T
01

obs
obs

5...

2

i.

i
i
i

u
u
u
Li
u
Li:y
u
u
ij
u
Li
u
u
u
u
u
Li
u
u
Li
Li
u
ij
ii
u
Li
u

I .T-GA'FB-Oj
3592004

ug/1.
1

0 05

b bs
005

005

0 05
bbs
005
b.bs
bi
b i
b i
b i
b i
b i
b i
bs
b i
b i

005

bbs
5

i

2
1

1

i
t

'

u
u
Li
u
ij
y
,y
u
u
u
u
Li
u
u
Li
u
u
u
ij
ij
ij
u
u
u
u
IJ
u
u

1 I-G'A' Ft) 04

35964 07

ug/l
1

i

j

005; U

bbs j Ii
bbsj u
b 05 u
005: li

bb5| u
005; U
005J U
01 U
b t' u
b 1 r ii
biiii
b ii u
b v u
b i: ij
bs: u
b i i I u
b i' u

D O S ' ii
bbsi u

s" u
1 U

2 U

i' u
i. u
i u
i' u
i" u

1 1 c;.'. 1 H u'>

3601405

,,g/l. !
1 !

005' U

bbs; u
bbsj ii.
obs ' u
oosi u
005; U
bbsi u
obsj Li
b i ; u
0 ii U

o ii ii
o ij ii
b i u
b ii u
b ii u
bs] u
b t i u
0 ij U

005' u
oosi u

5' u
1 i)
2J U

' i)
' u
' u
' u
' u

U non-deled
J cslimaled below CROL
E estimated above CRQL

JN estimated presumptive
R • i ejected Page 3 ol 3



5l U; f J - ' - f . ' L l.i Tungslon Glt-nCo/e Nv

PROJEC: » 8001-20:

llon-R-ij ;-.;EtlO(si 3584? and 359 Id
1 -0 n-i.'i. Southwest 1 af/oiam / of

OManc-nut n»c

AQUEOUS ' Filtered Fiiieiea

Sample 11 Mi

1. ablDtlc.
Units
Dilution 1 i t.ir

ilum.imi:
Anlunon,

Arsenic
Banum

BeiylliLiin
Cadmium

Calcujrn
Chiomiur-'
Coball
Coppe:
Iton
Lead
Magnesium

Manganese
Mercury

Nickel
Poiassiu.'M
Selenium

Silver
Sodaitn
Thallium

VanaOiun.

Zinc
Cyanide

LT.G'A'-MP-2D LT.GW-MP.ID , LT-GYV-MP.220 1. 1-GW-MP-22D
356-1702 ' 3584706 ' 3584703 3584707

ug/L ' , ug/L j ug/L. vig'L
1 ' 1

586 J I 12 U

3 U

59 J

28 1 ' J
"" t" 11

r, u
42600

5" J
609

4 4 5 '

11500

±0 JR

13900
2270

01 U

2820'
6220

3' u
2\ U

4390o' E

2" ij

f U

94 f

3 U
22" J

2 6 5 ' J
i' ] u
1; U

432(lo'
i' u

5B3;

94 ; J

6650 :""

ffii
138C6]

2216'
o i i uj

2600'
5950

i" u
2. y

'. 447001, E

2" u
i ' U

1 t

848 ! 071

3 U

186"
"" ' 953"

1 I.I
i U

359000
4 i' j

2' u
2 U

112"

f UR
73 1 ' J

72 j
of u

7 4 2 '

86500
60 1 E

2 U

313000 E
2" u

2 2 J
04 1" 56 J

2 U ! NR • • • • [ • ' " 2" U

3
154

881
1
1

329000
23

2

2

.

Fillered
JLTGW.3SJ
! 3584704

| U9fl-
1 1

! 739
u] 5iu~
"1 io"2 E"
' | 8661

u'i tlu
uj i

I 324000
y

Ji 2.9'! j" '

til 2
iJ]"" '""'.'"I

7 3 2 I J I 97.9

1

u
u"'
j

U! 4!UR

76 2 1 J| 64.3

i 7J i 44

d i j j j b'.t
693

90400

""586

2

i 67.2

" ! ' 89200
E] 63"5

u] 2'
3170001 El 303000

2
1 7

12 1

NR '

U! 2
j'l 1 9

Ji 109
- j •-•
' 2

j
j
u

E '"

U

E"

y...j
j
u

LT-GW.3S LI.GW.MP22S
3584708 : 3585302

ug/L ^ ug/1
1 ' 1

064 ' ! 290

3"ui "3

129^Ei 969
874' | 38
f u! i

Filieied

U
p

J

U
f U! 2 2 ( J

'326006] j 53700
29; jj Yx'ii '"

2Jul 1831
2!ul 174

71 8' J! 2010J
'"'fu! 4

859 ] J I 5840
iijji 615
0 1 J; 021

68 6J "1 253

UR

88500 ' | 8360 i

559. E! 41.3
2"u| 2

SioOOO' E! 37100
2 U| 2

1 9" Ji 114
102 Ji 157

NR j "2

E

U

E

U
j

U

LT.GW.MP-22SI
35863 06

ug/l
1 1

140*

i

Lt.QW.MP.6

35663 03

ug/1.
1

J 1250

3 U "" 3

832!

3691
i

i 9

54 600
8.2

i"68

95"!

1090 1

.!.
5940
610

6] is '
226 '

8490 i

"1 34
J i 283
u i
J 14 2

62600
J 2 2

31 9

; FillerecJ ' Fillered

U

J
j

U

J
j

37 2'i
1 1560

LJl 4-6.JR

"i 127001 ""
\ 4396

j] 01
i 71 9

I 4120

34 i , El 3

2 Ui 2

38600] E! 40100
2lGi 21

12.6; J! 1

153!
NR

1 743
t- • • •

! 2

U

j
u
u
E
U

[i

u

Ll-GW-MP* Ll-GW-MP-20
35663 07 ' 35863 04

ug/L ugA.

i ! i ;

1120 89 .1

3 U 3 U

2 U 2: U

287 J | 52 8j J
1 U ' "i 1 U

14 91 ti U

54800 1 0500,6 i
1 U 1 3J J

28 4J j 9] J>

25.1 ] ' " 3 1 ] J
59 f ' ibe"

fuj ' ' i:u»
12606] I 8386;'
3880 i iBix):

o i i ujj 6 i ' u
663 'i " 7 7J j

4070 : j| 2470 J

3'i iij 'i] u
2; Uj 2 U

38600 E 267OO] E
2 U 2" Li

ful i| u
75f ! 64 ?'

NR ' I 2 U

L1.GW-MP.JO
3586308

ug/1
1

12

3 3

2
53 1

1

1

104000
1 t

9

3 3

102
i

8260
4680

6 1

9 1
2630

' "3

2

28000
2
i

699

NR

o
o
CTl
O

Page 1



SlIEN-'-l. ' i lilungslun Glen Cove Mi

PROJEi: 1 * 6001-M2

llon-RAS -- .SEMOis i 358-V.' ,r :! 3::;.'10

1 An I:-'-!.'. SumiiweM i alicx.ii :i, >'l

OMahoitKi inc

AQUEOUS

Sample II llu

Lab ID (Ic

Units

Dilution 1 .i i..i

Aluminum

Antimony

Arsenic

Banum

Beryllium

Cadmium

Calaum

Chromiun,

Coball

Coppei

Iron

lead

Magnesium

Manganese

Mercury

Nickel

Polassiun
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

U
J
U
j
U
Li

J

J

J

U

UJ

J

J

U

U

E

U

U

LI-G'A'-GM 1

3586305

ugA.

1

62 3 J

3 U

2 U

112 J

i" u
1 U

71900

15 J

19 3 J

4 5 J

1390

Z-S JR

19300

14400

0 1 U

131

33100 E
"' ' 3 U

2 U

102000 E

2 U

1 U

31 5 E

2 U

Filleied

L 1 -GW-GM 1

35863 09

ug/l

1

2 2 9 . J

3; u
2 : U

110J J

1 . U

1 ; u
71300!

1 i: j
19' J

5 ?i J

1250:

3 ii
18800

14100

0 1 UJ

128;

3G800 E

3' u
2 ' U

103000 E

2' u
i" u

34 4 ' E

NR

filleiej

IT -GvV MP-I1D 1. 1-G'A'-MP. 1 ID
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO : NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

Radium 226
Radium 228
Thorium 230
Thorium 232

LT-GW-MP-2D LT-GW-MP-4D LT-GW-MP-5 LT-GW-MP-6
980977-02 981025-02 981011-02 980982-03

WATER WATER WATER WATER
pCi/l pCi/l pCi/l pCi/l

< 0.104
0 143 +/- 0.109
222 +/-0660
1.06 +/- 0.316
1 03 +/- 0.334 E

0.081 +/- 0.091 E
< 0.628
< 0.469

0. 828 +/- 0.309
< 0.375

< 0.132
0.225+/-0.194 E

1.06+/- 1.41
0.380 -i-/- 0.1 59 E
0.212 +/- 0.134

< 0.239
0.406 +/- 0.205

< 0.469
1. 05 +/- 0.485

0.094 +/-0.130 E

O
O

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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RADIONUCLIDES
Sample ID No
Lab Number
,,,,_.l,,~
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-GW-MP-11D
981001-02
WATER

pCi/l

< 0.098
0.461 +/-0.187
251 +/- 0.687
0. 90 +/- 0.340

< 0.354

LT-GW-MP-16S
981005-02

WATER
pCi/l

0.669 +1- 0.255
0.066 +/- 0.071 E

< 0.469
0.651 +/- 0.267

< 0.468

LT-GW-MP-16D
981005-03

WATER
pCi/l

< 0.366
0 356 +1- 0306

< 0.469
0.784 +/- 0.229
0.042 +/- 0.090 E

LT-GW-MP-18S
981001-06
WATER

pCi/l

< 0.083
0887 +/- 0.451
1. 72 +/- 0.760

0.682 +/-0223
0.140 +/- 0.137

NOTES.
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

to



SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME. Outreach Laboratory

RADIONUCLIDES
Sample ID No. LT-GW-MP-18D LT-GW-MP-19D LT-GW-MP-20 LT-GW-MP-22S
Lab Number
Matrix
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

981001-04
WATER

pCi/l

0.099 +/- 0.1 13
< 0.172

0.13 +/- 0.536 E
0.731 -W- 0.201
0 067 +/- 0.123 E

981011-04
WATER

pCi/l

0.153+/-0.190
0. 419 +/- 0231

< 0.469
0.171 +/- 0.129

<0 141

E
E

E

980982-04
WATER

pCi/l

0. 249 +/- 0.136
0.122 +/- 0.112 E
3.1 7 +/- 0.620

0. 588 +/- 0.175
0. 077 +/- 0.079 E

980982-02
WATER

pCi/l

1. 39 +/- 0.459
0271 +/- 0.151
1.31 +/- 0.723

0.745 +/- 0.189
0.246 +/- 0.128

o
o

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed



SITE NAME: Li Tungsten
PROJECT*: 8001-202

.EPA CASE NO.: NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No
Lab Number
Matrix
Units

Or an! um~2 38
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-GW-MP-22D
980977-03

WATER
pCi/l

0198+/-0 .118 E
1.1 2 +/- 0.408
2.62+/-0.759
1. 54 +/- 0.286

< 0.198

LT-GW-GM-1
980982-05

WATER
pCi/l

< 0.484
0.378 +/- 0.228

< 0.469
0.868 +/- 0.369
0. 402 +/- 0266 E

LT-GW-GM-8
981009-02

WATER
pCi/l

0.186 +/- 0.250 E
0367 +/- 0.255

< 0.469
0.636 +/- 0.227
0.144 +/- 0.121

LT-GW-GM-1 0
981017-03

WATER
pCi/l

0262 +/-0.152
0.581 +/- 0.383
598 +/- 1.16

0.723 +/- 0.228
0.122 +/- 0.099

o
o
a\

NOTES:
E - estimated value
R - analysis did not pass EPA QAJQC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed



SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-GW-GM-11
981001-03

WATER
pCi/l

"0.274"+7-"0."T64"
0362 + / -0218
2 84 +/ -0591
1.61 + / -0395
1.18 +/ -0361

LT-GW-GM-12
981025-05

WATER
pCi/l

LT-GW-GM-13
981011-03

WATER
pCi/l

LT-GW-GM-14B
981011-05

WATER
pCi/l

0.053+/-0074
0.402 +/-0.221
0.26 +/- 1.22

0.460+/-0 168
0288 +/- 0.144

0.576 -*•/- 0.378
< 0.317
< 0.469

1.15+/-0.386
0.190 +1- 0.225

~" 56.8 +/- 5.52
0.908 +/- 0.415

< 0.469
1.53 +/- 0,496
1.25 +/-0.467

o
o

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed

H
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No
Lab Number
Matrix
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

LT-GW-GM-25
981025-06

WATER
pCi/l

0.145 +/- 0.122 E
< 0.098

1.31 +/- 1.35
1.07 +/- 0.357

< 0.294

LT-GW-EMW-1
981009-03
WATER

pCi/l

0.130 +/- 0.1 29 E
0286 +/- 0.148

< 0.469
0. 546 +/- 0.197 E
0. 029 +/- 0.055 E

LT-GW-EMW-4
981030-03

WATER
pCi/l

0. 110 +/- 0.124 E
0. 318 +/- 0.168 E

< 0.469
1.47 +/- 0.394
1.02 +/- 0.340

LT-GW-MW-8S
981017-04

WATER
pCi/l

0.120 +/- 0.110 E
0.308+/-0.179 E

< 0.469
1. 08 +/- 0.309

0.181 +/-0.140

O
O

CTl

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed



SITE NAME: Li Tungsten
PROJECT*. 8001-202
EPA CASE NO.: NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

LT-GW-MW-8D LT-GW-MW-10 LT-GW-KON LT-GW-3S

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

981017-05 981017-06 981030-04
WATER WATER WATER

pCi/l pCi/l pCi/l

< 0.458
0243 +1- 0.1 78 E

< 0.469
0930+;- 0.287
0.258 +/- 0.154

0.178 +/- 0.175 E
0.781 +/- 0.282

< 0.469
0.795+;- 0.241
0.170 +/-0. 119

0.118 +/- 0.132
0. 187 +/- 0.129

1. 75 +1- 1.29
0.562+/- 0.183
0.222 +/- 0.1 36

980977-04
WATER

pCi/l

E
E

E
E

0.152+/-0.196
1.14 +/- 0.322
0.33 +/- 0.516
0.669 +/- 0.191
0.096 +;- 0.089

E

E

o
o

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed
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SITE NAME: Li Tungsten
PROJECT*: 8001-202
EPA CASE NO.. NA
LAB NAME: Outreach Laboratory

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units

Uranium 238
Radium 226
Radium 228
Thorium 230
Thorium 232

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
NA - Not Analyzed



S U M M A R Y OF ESTIMATED IN-S1TI' REMEDIATION VOLl MES FOR
ALTERNATIVES LS-1 THROUGH LS-4 AND CS-1 THROUGH CS-4

In-Situ Remediation Volumes presented in cubic yards ( cy i

Parcel/Area

Li Tungsten - Parcel A

Li Tungsen - Parcel B

Li Tungsten - Parcel C

Li Tungsten - Dickson
Warehouse

Li Tungsten Subtotal

Captain's Cove
- .Area A

Captain's Cove
- Area G

Captain's Cove Subtotal

Volume of
Radioactive Soils
Above P R G s ( c y )

1.000

1 1 .400

9.200

3.131

24,731

13.300

7.000

20.300

Volume of Nonradioactive
Metals-Contaminated Soils

Above PRCs (cy)

700

600

1 .000

rva

2?300

7.600

2.800

10.400

Total
Volume

(cy)

1.700

12.000

1 0.200

3.131

27.000

20.WO

l>.800

30.400

NOTE: n.a = not applicable

(i:0(J200U5 KSRKPTCOSTCSTAAVTD D-! 400619



ALTERNATIVE LS-1
PARCELS A, B, C and DICKSON WAREHOUSE

No Action

Capital Cost

None SO

TOTAL CAPITAL COST S 0

TOTAL ANNUAL O&M COSTS S 0

4 0 0 6 2 0
G:\3020005\FSREPT\LSCOST.WPD D-2



ALTERNATIVE LS-2
PARCELS A, B, C and DICKSON WAREHOUSE

Excavation and Off-Site Disposal of Radioactive and Nonradioactive Metals-Contaminated
Soils

Capital Costs
Parcel A- Remediation to Risk-based PRGs

1. Excavate Contaminated Soil: 1.700 cy .•«) S2.75/cy S4.700

2. Load Radioactive and Nonradioactive Metals-Contaminated Soil for Off-Site Disposal:
I .TOOcy x 1.3' xS3.80/cy S8.400

3. Transportation and Disposal of Non-Radioactive Soil at a Subtit le D faci l i ty : :
700 cy x 1.5 tons/cy x S115/tbn S121.000

4. Rail Transportation of Radioactive Soil j: 1.000 cy x 1.3' x S200/cy S260.000

5. Disposal of Radioactive SoilJ: 1.000 cy x 1.3' x SI66.60/cy S2I7.000

PARCEL A SUBTOTAL S611.100

Parcels B and C and Dickson Warehouse - Remediation to NYS TA GMs or Cleanup Levels
Established for State Snperfund Cleanup at Captain's Cove

6. Excavate Contaminated Soil: 25.331 cy .7? S2.75/cy S69.700

7. Load Radioactive and Nonradioactive Metals-Contaminated Soil for Off-Site Disposal:
25.331 cyx 1 .3 1 x S3.80/cy $125.000

8. Transportation and Disposal of Nonradioactive Metals-Contaminated Soil at a Subt i t le D fac i l i t y 2 :
1.600 cy x 1.5 tons/cy fffi S115. ton S276.000

9. Rail Transportation of Radioactive Soil5: 23.731 cy x 1.3' x S200/cy 56,170.000

10. Disposal of Radioactive Soil4: 23.731 cy x 1.3' x S166.60/cy S5.I40.000

PARCELS B anil C AND DICKSON WAREHOUSE SUBTOTAL Sll.781.00ft

Other

I 1. Bui ld ing Demolition5 S212.000

12. Clean out Storm Sewer Drains' S30.000

13. Surface Water Treatment7 S100.000

SUBTOTAL S12.734.000

(i •.3020005\FSREP'TUSCOST.WPD D-3 4 0 0 6 21



ALTERNATIVE LS-2
PARCELS A, B, C and D1CKSON WAREHOUSE
(continued from previous page)

Engineer ing (7% Estimated L u m p Sum)
Construction Management (10%)
Contingencies (15%)

. . SS9I .OOO
SI. 273.000
SI. 856.000

LS-2 - TOTAL CAPITAL COSTS S 16,754,000

LS-2 - PRESENT WORTH NA (No Long Term Costs Identified)

Notes:
Ex-s i tu hand l ing of excavated soils increases soil volume by a ( swe l l or b u l k i n g ) factor of 1.3.

: Transportation and disposal cost for Subt i t l e D l a n d f i l l of SI 15/ton is based on cost data from R.S. Means
Environmental Remediation Cost Data - Assemblies (1999 ed.). Estimated cost includes 1 50 mile haul to
disposal f a c i l i t y (SI .76 per m i l e per 18-ton truck load), disposal of 90% of the material at a non-hazardous cost
of S78.89/ton. and off-site solidification and disposal of the remaining 10% of the material at a cost of
S294.42/ton.

Rail transportation to Utah is based on a written quote from MHF Logistical Solution. Inc.. and includes truck
transportation from the site to a Wooster. MA transfer f a c i l i t y : roundtr ip covered gondola car transportation
from Wooster. MA to Give. Utah: t racing/e.xpedit ing/dest inat ion/scheduling services: and one l iner per gondola
car.

i Disposal of radioactive soils based on rate for USEPA Region I I /USACOE at Envirocare of Utah. Inc.

Demolition of 4 on-site structures at a cost of S0.085/CF for masonry and metal structures and S0.17/CF for
wood structures. Uni t costs from R.S. Means Environmental Remediation Cost Data - Assemblies (1999 ed.).

Sewer jet c l ennou t of storm sewers on Parcels A and C. Es t imated cost based on c leanout of 1.400 LE of 12"
diameter sewer pipe. 400 LF of 15" diameter pipe and 1.300 LF of 24" diameter pipe at un i t costs of $2.20-
S3.35 per LF plus mobilization. Cost assumes collection of up to 5.000 gallons of washwater in a tank truck
(S400). transportation (up to 1.50 mi les ) to a permitted disposal faci l i ty (S300). and disposal (SI8.000). Unit
costs from R.S. Means Site Work and Landscape Cost Data (1999 ed.) and Environmental Remediation Cost
Data - Assemblies (1999 ed.).

Assumes collection of up to 60.000 gallons of surface water in tank trucks, transportation to a permitted
disposal fac i l i ty (up to 150 mi les ) and disposal. Uni t costs from R.S. Means Environmental Remediation Cost
Data - Assemblies (1999 ed.).

It is assumed that remediation areas where only inorganic contamination (toxic metals only, no radionuclides above
PRGs) was detected w i l l be segregated for disposal at a chemical waste landfill .

0.\3020005\FSREPTLSCOST.WPD D-4 400622



ALTERNATIVE LS-3
PARCELS A. B. C and DICKSON WAREHOUSE

Excavation with Radioactive Waste Volume Reduction, Off-Site Radioactive Waste
Disposal and Stabilization and On-Site Containment of Other Nonradioactive Metals-
Contaminated Soils

Capital Costs
Parcel A - Remediation to Risk-based PRGs

1. Excavate Contaminated Soil: 1.700 cy x S2.75/cy S4.700

2. Volume Reduction Treatment for Radioactive Soil1: 1.000 cy x 1.3: x S55/cy S72.000

3. Load Radioactive Soil for Off-site Disposal: 650 cy x S3.80/cy S2.500

4. Rai l Transportation of Radfoactive Soil3: 650 cy x S200/cy SI30.000

5. Disposal of Radioactive Soil': 650 cy x SI66.60/cy SI 08.000

6. Load Nonradioact ive Metals-Contaminated Soil for S tab i l iza t ion :
(500 - 700) cy x l .3 ; x S3.80/cy S6.000

7. Stabil izat ion of Nonradioactive Metals-Contaminated SoiF:
(1.200 x 1.03 cy) x 1.5 tons/cy x S16/ton S30.000

8. Placement of Stabilized Soil in On-Site Landf i l l : 1.236cy x 1.3 x S3.80/cy S6.100

SUBTOTAL - PARCEL A S360.000

Parcels B and C and Dickson Warehouse- Remediation to JVYS TAG Ms or Cleanup Levels
Established for State Superfund Cleanup at Captain's Cove
0. Excavation of Contaminated Soil: 22.200 cy f(ll S2.75/cy S61.000

10. Volume Reduction Treatment for Radioactive Soil ' : 22.200 cy x 1.3: ft) S55/cy SI.587.000

I I. Load Radioactive Soil for Off-site Disposal: (14.500 cy ->- 3.131 cy) x S3.80/cy S67.000

12. R a i l Transportation of Radioactive Soil1 : 17.631 cy -«• S200'cy S3.526.000

13. Disposal of Radioactive Soil": 17.631 cy (a) S166.60/cy S2.937.000

14. Load Nonradioactive Metals-Contaminated Soil for Stabilization:
(1.600 cy - 14.500 cy) x l.3: x S3.80/cy S79.000

15. Stabil ization of Nonradioactive Metals-Contaminated Soil":
(16 .100 cy x 1.03) x 1.5 tons/cy (o>. S16/ton S398.000

16. Placement of Stabilized Soil in On-Site Landf i l l : 16.600 cy tw S3.80/cy S63.000

PARCELS B and C and DICKSON WAREHOUSE SUBTOTAL S8J18.000

G:\3020005\FSREPT\LSCOST.WPD D-5 400623



ALTERNATIVE LS-3
PARCELS A, B, C and DICKSON WAREHOUSE
(continued from previous page)

On-Sitc RCRA Landfil l Construction

17. Construct ion of On-site RCRA Capping System": 0.9 ac wi th 10-foot ce l l depth u S430.000 ac S387.000

Other Components

18. Bui ld ing Demolition7 S212.000

19. Clean out Storm Sewer Drains5 S30.000

20. Surface Water Treatment'' S100.000

SUBTOTAL 59.317.000

H n g i n e e n n g ( I O % ) S932.000
Construct ion Management (10%) S932.000
Cont ingencies ( 1 5 % ) SI.398.000

LS-3 - TOTAL CAPITAL COSTS S 12,579,000

Annual Operation & Maintenance

Al low for A n n u a l Maintenance of RCRA Cap (S60.000 per year for 30 year per iod) SI.800.000

LS-3 - O&M COST PRESENT WORTH S 1,355,000

LS-3 - TOTAL PRESENT WORTH S 14,379,000

Notes:
! Cost for volume reduction us inn Segmented Gate System (SGS) from l i t e r a tu re . Vo lume reduction estimated at

50% by SGS vendor ThermoNuTech (1 1/4/98 correspondence to MPI) .

: E\-situ handl ing of excavated soils increases soil volumes by a ( s w e l l or bu lk ing ) factor of 1.3. For example.
1.700 cy increases to 2.200 cy: 22.200 cy increases to 28.800 cy.

Rail transportation to Utah is based on a written quote from MHF Logistical Solution, Inc.. and includes truck

(i \3020005\FSRtPTUSCOST.\VPD D-6
400624



ALTERNATIVE LS-3
PARCELS A, B, C and DICKSON WAREHOUSE
(continued from previous page)

transportation from the site to a VVooster. MA transfer f a c i l i t y : roundtnp covered gondola car t ransportat ion
from Wooster. MA to Cl ive. Utah: iracmg/e.xpediting. 'destination. schedul ing services; and one l i n e r per nondola
car.

Disposal of radioactive soils based on rate for USEPA Region I I .USACOE at Envirocare of Utah: I n c .

Cost for stabil ization from Solucorp Molecular Bonding System li terature. Increase in volume due to
stabilization estimated as a factor of ! .03.

Cap construction cost based on MP1 experience on similar projects.

Demolition of 4 on-site structures at a cost of S0.085/CF for masonry and metal structures and SO. 17'CF for
wood structures. Unit costs from R.S. Means Environmental Remediation Cos! Data - Assemblies ( I 9 9 Q ed.).

Sewer jet cleanout of storm sewers on Parcels A and C. Estimated cost based on cleanout of 1.400 LF of 12"
diameter sewer pipe, 400 LF of 15" diameter pipe and 1.300 LF of 24" diameter pipe at u n i t costs of 52.20-
S3.35 per LF plus mobilization. Cost assumes collection of up to 5.000 gallons of washwaier in a tank truck
(S-VOQ). transportation (\\p.\o 150 milcsHo a permitted disposal facility (S300\. and disposal ( S I X . O O O V Unit
costs from R.S. Means Site Work ami Landscape Cost Data (1999 ed.) and Environmental Remediation Cost
Data - Assemblies (I 999 ed.).

Assumes collection of up to 60.000 gallons of surface water in tank trucks, transportation to a permitted
disposal fac i l i ty (up to 150 mi les) and disposal. U n i t costs from R.S. Means Environmental Remediation Cost
Data - Assemblies (1999 ed.).

G:\3020005\FSRUP1\LSCOST AVPD D-7 4 0 0 6 2 5



ALTERNATIVE LS-4
PARCELS A, B, C and DICKSON WAREHOUSE

Excavation with Radioactive Waste Volume Reduction, Off-Site Radioactive Waste
Disposal and Off-Site Disposal of Other Nonradioactive Metals-Contaminated Soils

Capital Costs
Parcel A- Remediation to Risk-based PRGs

1. Excavate Contaminated Soil: 1.700 cy •«< S2.75 cy S4.700

2. Volume Reduction Treatment for Radioactive Soil1 : 1.000 cy x I.3 : fa1 S55,cy S72.000

3. Load Radioactive Soil tor Off-Site Disposal:
650 cy \ 1.3- \ S3.80/cy S3.200

4. Ra i l Transportation of Radioactive Soil3: 650 cy \ l.3 : x S200/cy SI 69.000

5. Disposal of Radioactive Soil4: 650 cy x 1.3: x SI66.60/cy S141.000

(>. Load Nonradioact ive Soil for Off-Site Disposal:
( 700 c\ - 500 cy) x 1.3: x S3.80/cy S8.400

7. Transportation and Disposal of Nonradioact ive Metals-Contaminated Soil at a Sub t i t l e D fac i l i t y* :
1.200 cy x 1.5 tons/cy x S1 15/ion S207.000

PARCEL A SUBTOTAL S605.300

Parcels B anil C and Dickson Warehouse - Remediation Jo NYS TAG Ms or Cleanup Levels
Established for State Super/and Cleanup at Captain 'v Cove
X. Lxcavate Contaminated Soil: 22.200 cy nL S2.75 cy SI 50.000

9. Vo lume Reduction Treatment for Radioactive So i l 1 : 20.600 cy x 1.3: <w S55.cy SI.473.000

10. Load Radioactive Soil for Off-Site Disposal:
(13 .400-3 .131 cy)xS3.80/cy SI 2.000

I 1. Rail Transportation of Radioactive Soil": 16.531 cy x S200/cy S3.304.000

12. Disposal of Radioactive Soil": 16.531 cy x S166.60/cy S2.752.000

13. Load Nonradioactive Soil for Off-Site Disposal:
(13.400 - 1.600 cy) x S3.80/cy S6.000

14. Transportation and Disposal of Non-Radioactive Soil at a Subtit le D facil i ty1 :
I 1.900 cy x 1.5 tons/cy @ SI 15/ton S2.053.000

PARCELS B and C AND DICKSON WAREHOUSE SUBTOTAL S9,750,000

(i..3020005'FSRtPT.l.SCOST.WPD D-8 400626



ALTERNATIVE LS-4
PARCELS A. B. C and DICKSON WAREHOUSE
(cont inued from previous page)

Other

15. Bui lding Demoli t ion" S212.000

16. Clean out Storm Sewer Drains" S30.000

I 7. Surface Water Treatment' SI00.000

SUBTOTAL Sll),700,000

Engineer ing (10% Estimated Lump Sum) SI.070.000
Construction Management (10%) SI.070.000
Cont ingencies ( 15°o) SI.605.000

LS-4 - TOTAL CAPITAL COSTS S 14,445,000

LS-4 - PRESENT WORTH NA (No Long Term Costs Identified)

Notes:
Cost tor volume reduction using Segmented Gate System (SGS) from li terature. Volume reduction estimated at
50° o by SGS vendor ThermoNuTech (11/4/98 correspondence to MP1) .

Hx- situ h a n d l i n g of excavated soils increases soil volume by a I swell or h u l k i n g ) factor of 1. ." .

! Transportation and disposal cost for Subtitle D landfil l of SI 15/ton is based on cost data from R.S. Means
Environmental Remediation Cost Data - Assemblies (1909 ed.). Estimated cost includes 150 m i l e hau l to
disposal faci l i ty (SI.76 per mile per 18-ton truckload), disposal of 90% of the material at a non-hazardous cost
of S78.89/ton. and off-site solidification and disposal of the r ema in ing 10% of the material at a cost of
$294.42, ton.

4 Rail transportation to Utah is based on a written quote from MHF Logistical Solution. Inc.. and includes truck
transportation from the site to Wooster. MA transfer faci l i ty , roundtrip covered gondola car transportation
from Wooster. MA to Give. Utah, tracing/expediting/destination/scheduling services and one l ine r per gondola
car.

Disposal of radioactive soils based on rate for USEPA Reizion IKUSACOE at Envirocare of (. ' tali . I n c .

Demolit ion of 4 on-site structures at a cost of S0.085/CF for masonry and metal structures and SO. 17/CF for
wood structures. Un i t costs from R.S. Means Environmental Remediation Cost Data - Assemblies (1999 ed.).

Sewer jet cleanout of storm sewers on Parcels A and C. Estimated cost based on cleanout of 1.400 LF of 12"
diameter sewer pipe, 400 LF of 15" diameter pipe and 1.300 LF of 24" diameter pipe a t - ' . in i t costs of S2.20-

;.u020005\FSREPr-LSCOST.\VPD . D-9



ALTERNATIVE LS-4
PARCELS A. B. C and DICKSOM WAREHOUSE
(continued from previous page)

S3.35 per LF plus mobi l i za t ion . Cost assumes collection ot up to 5.QUO ga l lons oi uashwater in a t a n k t ruck
(S400). transponation (up to 150 m i l e s ) to a permitted disposal t ' ac i l i ty (S300). and disposal ( S I S . 0 0 0 ) . I . n i t
costs from R.S. Means Site \\ 'ork iiml Landscape Cast Data ( 19^9 ed.) and Environmental Remediation c < > . s 7
Data - As.semhlies ( 1999 ed.l .

Assumes collection of up to 60.000 gallons of surface water in tank trucks, transportation to a permuted
disposal fac i l i ty (up to 150 m i l e s ) and disposal. U n i t costs from R.S. Means Environmental Remediation Cost
Data - Assemblies (1999 ed.).

It is assumed that remediation areas where only inorganic contamination (toxic metals o n l y , no rad ionuc l ides above
PRGs) was detected w i l l be segregated for disposal at a chemical waste landfil l .
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ALTERNATIVE CS-1
CAPTAIN'S COVE

No Action

Capital Cost

None : SO

CS-1 - TOTAL CAPITAL COST S 0

CS-1 - TOTAL ANNUAL O&M COSTS $ 0
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ALTERNATIVE CS-2
CAPTAIN'S COVE

Excavation and Off-Site Disposal of Radioactive and Nonradioact ive Metals-Contaminated
Soils

Capital Costs

Areas A. G and B/C - Remediation to NYS TAGMs or Cleanup Levels Developed for State
Superfund Cleanup at Captain's Cove

1. Excavate Contaminated Soil: 30.700 cy (ft S2.75/cy S84.000

2. Load Radioactive and Nonradioactive Metals-Contaminated Soil tor Off-Site Disposal:
30.700 cy \ 1.3' fa>S3.80/cy S152.000

3. Rail transportation of Radioactive Soil:: 20.300 cy x 1 . 3 ' :ir S200/cy S5.278.000

4. Disposal of Radioactive Soil-': 20.300 cy x 1 . 3 ' Ti S166.60/cy S4.400.000

5. Transport and Dispose of Nonradioactive Metals-Contaminated Soil at a Subtit le D Fac i i i t \ ~ :
10.400 cv x 1.5 tons.cv x SI 15 ton SI.800.000

SUBTOTAL SI 1.714.000

Engineering (7°'b Estimated Lump Sum) S820.000
Construct ion Management ( I 0 °o i SI. 171.000
Contingencies ( 1 5%) SI .760.000

CS-2 TOTAL CAPITAL COSTS S15,465,000

CS-2 PRESENT WORTH NA (No Long Term Costs Identified) [

Notes:

Lx-situ handling of excavated soils increases soil volume by a (swel l or bulking) factor of 1. j.

Rail transportation to Utah is based on a written quote fom MHF Logistical Solutions. Inc. and includes truck
transportation from the site to a Wooster. MA transfer facility: roundtrip covered gondola car transportation
from Wooster. MA to Clive. Utah: tracing/expediting/scheduling services: and one liner per gondola car.
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ALTERNATIVE CS-2
CAPTAIN'S COVE
(continued from previous page)

Disposal of radioact ive soils based on rale lor IJSEPA Region II USACOH at l:.n\ irocare ot' I tai l . inc .

j Transponation and disposal cost tor S u b t i t l e D l andf i l l of SI 15 ton is based on cost da ta from R.S. Means
Environmental Rcincctiitnon Cusi Dulu - .-l.txcmh/ics ( 1990 ed.l . Est imated cost inc ludes i 5n m i l e h a u l to
disposal f a c i l i t y ( S 1 . 7 6 per m i l e per I S-ton t ruckload) . disposal of Wo of the mater ia l at a non-i iaxardous cost
of S7S.89/ton. and off-site sol idif icat ion and disposal of the r ema in ing IU% ol ' the mater ia l at a cost of
S294.42 ton.

400631
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A L T E R N A T I V E CS-3
CAPTAIN'S COVE

Excavation with Radioactive Waste Volume Reduction. Off-Site Radioactive Waste
Disposal and Stabilization and On-Site Containment of Other .Nonradioactive Metals-
Contaminated Soils at the Li Tungsten Facility

Capital Costs

Areas A. C and B/C - Remediation to NYS TAG Ms or Cleanup Levels Developed for State
Superfund Cleanup at Captain's Cove

1. Excavate Contaminated Soil: 30.700 cy tai S2.75/cy S84.000

2. Volume Reduct ion Treatment for Radioactive Soi l ' : 20.300 cy x i.3 : •«'S55.cy SI .45 1.000

3. Load Radioactive Soil for Off-Site Disposal: 13.200 (a) S3.80/cy S50.000

4. Ra i l Transportation of Radioact ive Soil5 : 13.200 t'ti) S200/cy S2.640.000

5. Disposal of Radioactive Soil ': 13.200 cy 'i? SI66.6()/cy S2.200.000

6. Load Nonradioact ive Meta ls -Contaminated Soils for S t a b i l i z a t i o n :
( 10.150 - 10.400) cy \ 1.3 ; x S3.80/c> SI02.000

7. S tab i l i za t ion of Nonradioncmv Meta l s -Contamina ted So i l ' :
(20.550 x 1.03 cyi x 1.5 ions c> a SI 6. ton S508.000

S. P lacement of S tab i l ized Soil in Li Tungsten Site L a n d f i l l : 2 1.200 c> x 1.3 a S3.SO cy SI05.000

On-Site RCRA Landfill Construction

l>. Construct ion of RCRA Capping System at Li Tungsten: 1.36 ac w i t h 10' ce l l depth : < / • S430.000,ac . . S586.000

SUBTOTAL S7.726.000

r.ngineer ing ( 1 0 " o ) S773.000
Construction Management (10%) S773.000
Contingencies (i 5%) S1.160.000

CS-3 TOTAL CAPITAL COSTS SI0,432.000

Annual Operation and Maintenance
Allow S60.000 per year lor annual maintenance of RCRA Cap (30 year term)

400632
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ALTERNATIVE NO. CS-3
CAPTAIN'S COVE
(cont inued from previous page)

CS-3 O&M COST PRESENT WORTH SI.355.000

CS-3 PRESENT WORTH SI 1,787,000

Notes.

Cost tor volume reduction us ing Segmented Gate System (SGS) from l i tera ture . Volume reduct ion estimated at
50% by SGS vendor ThermoNuTech (I K4.98 correspondence to M P I ) .

[-Ix-situ handling of excavated soils increases soil volume by a (swell or b u l k i n g ) factor of 1 .3 .

Ka i l transportation to Utah is based on a wr i t t en quote torn MI-IF Logist ical Solut ions. I n c . and includes t ruck
transpor ta t ion from the s i te to a VVooster. MA transfer f ac i l i t y : ro imdt r ip covered gondola car t ransporta t ion
from Wooster. MA to Clive. Utah: t racing exped i t ing / schedu l ing services: and one l i n e r per gondola car.

Disposal of radioactive soils based on rate for USEPA Region II/USACO1Z at Hnvirocare of U t a h . Inc .

Transpor ta t ion and disposal cost for S u b t i t l e LJ l a n d f i l l of$309 ton is based on cost data from K.S. Means
KnvironniL'ntuI Remediation Co.il Dciiu - Assemblies ( 1999 ed.) . [Est imated cost inc ludes 150 m i l e h a u l to
disposal fac i l i ty (SI .76 per mi le per 18-ton t ruck load I and off-site sol idi f icat ion and disposal of the material at a
cost ofS294.42.-ton.

Cost tor stabilization from Solucorp Molecular Bonding System l i t e ra tu re . Increase in vo lume due to
s tabi l i sa t ion estimated as a factor of 1.0.3.

Cap construction cost based on MP1 experience w i t h s imi lar projects.

400633
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ALTERNATIVE CS-4
CAPTAIN'S COVE

Excavation with Radioactive Waste Volume Reduction, Off-Site Radioactive Waste
Disposal and Off-Site Disposal of Other Nonradioact ive Metals-Contaminated Soils

Capital Costs

Areas A, G and B/C - Remediation to NY'S TAG Ms or Cleanup Levels Developed for State
Superfund Cleanup at Captain's Cove

I. Excavat ion of Contaminated Soil: 30.700 cy :a- S2.75/cy S84.000

1. Volume Reduction Treatment tor Radioactive Soil1 : 20.300 cy \ l .3 : ;<?S55/cy SI.451.000

3. l-oad Radioactive Soil for Off-Site Disposal: 13.200 cy ul S3.80/cy $50.000

4. R a i l transportation of Radioactive Soil'1: 13.200 cy ••«' S200 cy $1640.000

5. Disposal of Rad ioac t ive Soil4 : 13.200 '<! SI66.60 cy $2.200.000

(). Load N o n r a d i o a c t i v e Meta l s -Con tamina ted Soil for Off-Si te Disposal:
(10 .150-10 .4001 cy x l.3 : ;<i S3.80/cy $102.000

7. Transportation and Disposal of Nonradioact ive Meta ls -Contaminated Soil at a S u b t i t l e D F a c i l i t y " :
( 10.150 - 10.400) cy x 1.5 tons cy x SI 15 . ton S3.545.000

SUBTOTAL SI 0.072.000

E n g i n e e r i n g (10%) $1.007.000
Construct ion Management (10%) $ 1.007.000
C o n t i n g e n c i e s ( 15". , ) S I . 5 1 1.000

CS-4 TOTAL CAPITAL COSTS S13.597,000

CS-4 PRESENT WORTH NA (No Long Term Costs Identified)

Notes:

Cost for volume reduction us ing Segmented Gate System (SGS) from l i te ra ture . V o l u m e reduc t ion estimated at
50% by SGS vendor ThermoNuTech (11/4 /98 correspondence to MPI) .

; E.x-situ hand l ing of excavated soils increases soil volume by a (swel l or bu lk ing ) factor of 1.3.
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ALTERNATIVE NO. CS-4
CAPTAIN'S COVE
(cont inued from previous page)

Notes (continued)

R; i i l transportation to Utah is based on a written quote torn MHF Logis t ica l Solut ions. I n c . and inc ludes t ruck
transportation from the site to a \Vooster. MA transfer faci l i ty : roundtr ip covered gondola car t ransportat ion
from Wooster. MA to Clive. Utah: t r ac ing /exped i t ing ' schedul ing services: and one l ine r per gondola car.

J Disposal of radioactive soils based on rate for USEPA Region I I /USACOE at Envirocare of Utah . I n c .

Transportation and disposal cost for Subtitle D landfi l l of SI 15 ton is based on cost data from R.S. Means
En\-irt»imenuil Remediation Cost Data - Assemblies (1999 ed.). Estimated cost includes I 50 mile haul to
disposal faci l i ty (SI .76 per mile per I 8-ton truckload). disposal of 90% of the material at a non-ha/.ardous cost
of S78.89'ton. and off-site solidification and disposal of the remaining 10% of the material at a cost of
$294.42 "ton.
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ALTERNATIVE LVV-1
No Action

Capital Cost

None (use exis t ing moni tor ing wel l ne twork)

TOTAL CAPITAL COST SO

Operation & Maintenance

Quarterly Sampling of select wells for first two years
16 w e l l s x 4 times per year for .2 years S67.000

Annual sampling for remaining 28 years (16 wells) S235.000

Well Replacement S22.000

Laboratory Analys is tor the first two years S141.000
(4 l imes yr for 2 yrs •<?' S I . 1 0 0 . a n a l y t i c a l set x 16 wel ls )

A n n u a l Sampl ing for 28 years a S1 .100 per set x 16 sets S493.000

SUBTOTAL S958.000

LW-1 - AVERAGE ANNUAL O & M S 32,000

LW-1 - O&M PRESENT WORTH S 722,000
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ALTERNATIVE LVV-2
PARCEL C
LW-2:
Interceptor Trench/Extraction Wells with On-Site Treatment and Disposal

Capital Cost
Inorganic Compounds Parcel C

Instal lat ion ot" 1-300 foot of interceptor trench. 15 feet deep
backfi l l , sump collection system and backf i l l $75.000

Three (3) low-How extraction wells SI2.000

Pre-lreatment equalization holding tank
and anci l lary equipment to pipe water to treatment fac i l i ty S30.000

Prefabricated bui lding for the treatment system SI5.000

Filtration. 'chemical precipitation/pH adjustment pumps, mixers, tanks S80.000

Ins ta l la t ion of 200 linear feet of in f i l t r a t ion naileries upgrndient of source
pumps and p i p i n u and anc i l l a ry equipment S30.000

SUBTOTAL OF CAPITAL COSTS S242.000

Engineering (20V S49.000
Construction Management (10°.o) S24.000
Contingencies ( 15"o) $36.000

LW-2 TOTAL CAPITAL COSTS $351,000

Operation and Maintenance
Quarterly Sampling of select wells for first two years
I 6 wells x 4 t imes per year for 2 years S67.000

A n n u a l sampling for remaining 28 years (16 wells) S235.000

Well Replacement $22.000

Laboratory Analysis for the first two years $141.000
(4 limes.'yr for 2 yrs (w. Sl . lOO/analyt ica l set x 16 wells )

Annual Sampling for 28 years (u>. $1.100 per set x 16 sets $493.000

Power (operating equipment, l ight ing, heat) $108.000

Chemicals.GAC replacement and disposal $400.000

li •\30:OU05\FSREPTvG\VCOSTS.WPD D- I 9

400637



ALTERNATIVE LW-2 (Confd)
PARCEL C

LW-2:

Maintenance S750.000

Disposal S300.000

SUBTOTAL O £ M S 2 . 5 1 6 . 0 0 0

LW-2 AVERAGE ANNUAL O & M COSTS 584,000

LW-2 O&M COSTS PRESENT WORTH SI,896,000

LW-2 TOTAL PRESENT WORTH 52.247,000

ALTERNATIVE LW-3
PARCEL C
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LW-3:
Interceptor Trench/Extraction Wells with Off-Site Treatment and Reinjection
at the Nearby Mattiace Superfund Site Treatment Facility

Capital Cost
Inttrptinic Compounds Parcel C
Ins ta l la t ion of 300 linear feet of interceptor trench X I 5 feet deep
backf i l l , sump collection system and backfil l S75.000

Three (3) low flow extraction wells SI2.000

Pre-treatment equalization holding tank
and ancil lary equipment S30.000

Connection to the Four (4) inch force main to Mattice plant S2.000

Furnish and install pump station SI0.000

Ins ta l l a t ion of three (3) downgradient moni tor ing wells
</' S4.500-well i n c l u d i n g oversight labor SI4.000

SUBTOTAL OF CAPITAL COSTS S143.UOO

Engineer ing (20%) S29.000
Construction Management (10%) SI4.000
Contingencies (15%) : S22.000

LW-3 TOTAL CAPITAL COSTS $208,000

Operation and Maintenance

Ouarterly Sampling of select wells for first two \ears
10 wells x 4 times per year for 2 years S50.000

A n n u a l sampl ing for remaining 28 years SI76.000

Well Replacement S14.000

Laboratory Analysis for the first two years $88.000
(4 times/yr for 2 yrs (a). S l . IOO/ana ly t i ca l set)

A n n u a l Sampling for 28 years (a). S1.100 per set times 10 sets- S308.000

Power (co-operatively shared with Mattiace) 530.000

Chemicals (co-operatively shared with Mattiace) S150.000

Maintenance (co-operatively shared with Mattiace) S300.000

G \3U20U05\FSR17PT%GWCOSTS.\VPD D-2 I
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ALTERNATIVE LW-3
PARCELC
LW-3:

Disposal S300.000

SUBTOTALO&M SI.416.000

LW-3 AVERAGE ANNUAL O & M COSTS S47,000

LW-3 O&M COSTS PRESENT WORTH SI,061,000

LW-3 TOTAL PRESENT WORTH SI.269,000
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ALTERNATIVE LW-4
PARCELC
LW-4:

Reactive Walls with Slurry Walls and In-Well Adsorption

Capital Cost
Inorganic Compounds Parcel C

Instal la t ion of 1-300 foot reactive wall, slurry containment wall.
and distribution trench S413.000

Ins ta l l a t ion of three (3) downgradient monitoring wells
•S> S4.500/well S14.000

Instal lat ion of three (3) downgradient adsorption wells
<w S5.500/well including oversight labor SI7.000

SUBTOTAL CAPITAL COSTS S444.000

Engineer ing (20%) S89.000
Construction Management (10%) $44.000
Contingencies (15%) S67.000

LW-4 TOTAL CAPITAL COSTS $644,000

Operation and Maintenance

Quarterly Sampling for select wells for first two years
10 wells 4 l imes per year for 2 years S50.000

A n n u a l sampling for remaining 28 years SI76.000

Laboratory Analysis for the first two years $88.000
(4 t imes 'yr for 2 NTS <7i) S l . l O O / a n a l y t i c a l set)

Annua l Sampling for 28 years fffi. S1.100 per set times 10 sets S308.000

Reactive wal l maintenance SI50.000

Disposal S100.000

SUBTOTAL O&M S872.000

0:\3020005\FSREPP>GWCOSTS.WPD D-23
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ALTERNATIVE LW-4(Cont 'd)
PARCEL C
LW-4:

LW-4 AVERAGE ANNUAL O & M COSTS S29,000

LW-4 O&M COSTS PRESENT WORTH S655,000

LW-4 TOTAL PRESENT WORTH Sl.299,000

APPENDIX C
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